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RETROSPECT OF THE YEAR 1905, 

The year that is now drawing to a close is destined 
to stand out in bold relief as having witnessed some 
of the most momentous events in the world’s history. 
The first of these, the peace of Portsmouth, marked the 
gathering in of the fruits of the stupendous naval and 
military struggle in the Far East, and the formal en- 
try of the Japanese people into the front rank of the 
great powers of the world. I By that treaty Japan won 
for China and for herself’ all, and more than all, for 
which she took up arms, and thereby added valuable 
political and strategetical advantages to the moral and 
military prestige that she had secured by her success- 
ful prosecution of the war. The indirect results of the 
struggle, however, are greater than those for which the 
war was fought; for if we read the signs of the times 
aright, it will be to the disasters in Manchuria and in 
the Sea of Japan that Russia will be indebted for the 
social and political upheaval of which we are witness 
at this very hour. Much as we deplore the awful ex- 
cesses that accompany this struggle, it is our belief that 
out of it the Russians will emerge a free and contented 
people, destined to hold more securely than ever their 
commanding position among the nations of the world. 
It is entirely possible that the signing of the Treaty of 
Portsmouth marked the close of the last great war 
to be waged between civilized powers. The enormous: 
cost of modern war, its liability to bring about either 
a financial or a political cataclysm, has given to it a 
new terror. 
hesitate before they resort to arms as the final arbitra- 
ment, ‘An even surer preventive of war, and a most 
hopeful sign of permanent peace, is found in the in- 
creasing tendency of the nations to fraternize as man 
with man. Such incidents as the recent extraordinari- 
ly friendly receptions accorded to.visiting foreign 
fleets, and particularly the cordial fraternization of the 
crews as seen in France and in this country, have a 
profound significance. Can it be that the era of ‘uni- 
versal peace has already stolen in upon us unan- 
nounced? 

THE PANAMA CANAL, 
not be charged with having an un- 
importance of the Panama 
Canal, if we state that this is one of the most 
serious problems, political, commercial, or military, 
confronting this country to-day; nor shall we be ac-, 
cused of undue pessimism if we suggest that the way 
in which we have handled this great problem during 
the past few months has added nothing to our reputa- 
tion for constructive and executive ability in a work 
of this magnitude. There have been resignations with- 
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Pacific. Moreover, if these conditions are fulfilled, we 
are satisfied that a sea-level canal will be placed at the 
service of the country in practically the same time as 
one built with locks and having the same capacity. 


ASTRONOMY. 
astronomer must surely have found the 
past year sufficiently eventful. Among the more 
important achievements may be mentioned the dis- 
covery of two new satellites of Jupiter at Lick Ob- 
servatory by Prof. Perrine.’ Although the sizes of the 
bodies have been computed and likewise the inclina- 
tion of their planes to the orbit of the parent planet 
we must wait a year or two for more definite informa- 
lion as to the direction of their movement—in other 
words until Jupiter has moved a considerable distance 
so that the angles of the orbits may be computed from 
different positions. 


» No less remarkable is the discovery of a tenth satel- 


lite of Saturn by Prof, Pickering—remarkable because 
the discovery was the culmination of mathematical 
research and a painstaking study of photographs ex- 
tending over several years. This new satellite of Sat- 
urn has an estimated diameter of 200 miles and is just 
beyond telescopic vision, for which reason its presence 
can he detected only by the sensitive photographic 
plate’ The acrimonious contreversy which has been wag- 
ed over the existence of the problematical canals of Mars 
seems at last to have been settled by photography. 
Prof. Lowell, one of the stanchest advocates of the ex- 
istence of the Martian canals, has advanced what seems 
most invincible photographic proof that the canals are 
not merely optical illusions or the result of eye-strain. 
Under his direction, Mr. Lampland, of the Flagstaff 
observatory, has secured some excellent chronophoto- 
graphs of the much discussed phenomena. 

Perhaps the most dramatic celestial occurrence of 
the year was the total solar eclipse of August 30. Un- 
fortunately the elaborate plans which had been made 
for comparatively studying and photographing the 
corona at the beginning of the eclipse, in Labrador, 
and at its height in Spain and Africa were frustrated. 
An overcast sky rendered any attempt at observation 
in Labrador quite vain. In Europe and Africa, on the 
other hand, the weather seems to have been favorable. 
This was the first effort which has ever been made to 
study the corona systematically at the beginning and 
end of the eclipse path, for the purpose of discovering 
any possible fluctuations in the appearance of the coro- 
nal streamers. From the lunar eclipse of August 14 
little was expected that would be new, for which reason 
the phenomenon was practically ignored. 

CIVIL ENGINEERING. 

and in the 
now closely-allied field of architecture, the most 
significant fact is the truly marvelous’ develop- 
ment that is taking place in the use of steel-and- 
concrete, or armored concrete, construction. Its econo- 
my, reliable strength, convenience and rapidity of 
construction, and the extraordinarily wide range of 
work in which it may be utilized, render it certain 
that concrete-steel will exert a more powerful influence 
within the field of the civil engineer, than any single 
invention since the introduction of Bessemer steel. 

During the year work has been satisfactorily prose- 
cuted upon the great cantilever railroad and highway 
bridge across the St. Lawrence at Quebec. This struc- 
ture with its main span of 1,800 feet, not only has the 
greatest capacity of any cantilever bridge yet onstruct- 
ed, but also embodies the largest single spary/ the next 
in size being the two 1,710-foot spans of ‘the Forth 
Bridge. A notable feature of the year has been the 
growing popularity of the bascule bridge and the aerial 
bridge for the crossing of streams on which there is 
a frequent traffic. The popularity of the latter type 
is very marked, a notable instance being the new 


out number, including that of the Chief Engineer; we ferry at Duluth, with a span of 394 feet>An impor- 


have appointed Boards of Control, only summarily to 
disband them; we have spent ten million dollars, even 
before we know what kind of a canal we intend to 
build, or by what particular method we will build it; 
and finally, after calling together an advisory board 
composed of the most representative engineers of the 
world, in order that they may tell us just what kind 
of a canal we should construct, we are hysterically 
threatening to ignore their decision even before they 
have had time officially to render it. The ScrENnTIFIC 
AMERICAN is of the opinion that there are just three 
things for the United States to do, if it is to maintain 
its national dignity and successfully carry through 
this gigantic work: the first is to accept without ques- 
tion the type of canal recommended by the Board; the 
second, is to let the whole work by contract under the 
absolute supervision of a Chief Engineer; and the 
third is to vote him ungrudgingly the appropriations 
which are necessary to carry on the work upon the scale, 
and by the methods, that he shall determine. If this 
be done, the United States within a single decade, will 
possess a sea-level canal, deep enough and broad enough 
for any possible development in the size of the ships 
of the future, and capable of giving them unhindered 
passage from the Atlantic to the one tidal lock on the 


tant bridge that has been completed during the year 
is the Victoria Falls Bridge over the Zambezi River, 
a trussed arch span of 500 feet, which forms a con- 
necting link on the so-called Cape-to-Cairo railroad 
With the exception of the Blackwell’s Island Bridge 
across the East River, New York, the great struc- 
tures planned across that river have made but little 
progress. The Blackwell’s' Island Bridge is com- 
pleted as to its substructure, and the superstructure 
is now in course of erection. The Manhattan Sus- 
pension Bridge, after two years of delay, has been 
switched into the courts, and progress, at least on 
the superstructure, is at a standstill. The past year 
has witnessed the completion of some highly impor- 
tant tunnel work. First to be mentioned is the great 
Simplon tunnel through the Alps, in which the rock 
that separated the two headings was broken through 
on the 24th of February. The total length from portal 
to portal is 124%, miles. The year’s operation of the 
new tunnel between Boston and East Boston has been 
eminently satisfactory. This tunnel is 1.4 miles in 
length, and at its lowest point beneath the harbor the 
masonry is 82.3 feet below mean low water. In New 
York city, the Hudson Companies have completed the 
second or north tunnel of the twin tunnels between 
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Jersey City and Morton Street, and at the Manhattam 
end the tunnels have been carried well on their way 
to Fourth Avenue and Thirty-third Street. In these 
tunnels a record has been established for rapid con- 
struction, and it is expected that the other twin tun- 
nels located between Jersey City and Cortlandt and. 
Fulton Streets, will be driven through with even 
greater rapidity. A most important event of the year 
was the completion of Chicago’s freight, express, and. 
mail subways; for upon the successful operation of 
the system will depend its extension to other cities. 
We believe that the congestion of vehicles on the 
streets of our great cities can never be relieved until 
heavy freight traffic is removed from the streets, and. 
handled in a system of subways running at the level 
of the basement floors. During the latter part of the: 
year gratifying progress has been made in dredging 
the great Ambrose Channel, 7 miles in length and 40 
feet in depth, which ig. to form the future entrance to: 
New York harbor. With the assistance of the two 
powerful government dredges which have recently been 
put upon the work, matters have so far progressed 
that, early in the spring, a 35-foot channel will be 
available, and probably within a year from date the 
depth will have been increased to 40 feet throughout. 
The great sea wall of Galveston, for the protection of 
that city against a repetition of the disaster of Sep- 
tember 8, 1900, was completed during the year, and 
the work of filling in back of it, and thereby raising 
the grade of the city, has been steadily carried on. 
This huge concrete wall, which is 4% miles in length . 
and weighs 40,000 pounds to the lineal foot, measures. 
16 feet at the base, 17 feet in height, and is 5 feet 
across the crest. It is built upon 45-foot piles, and is 
protected from the undermining action of the Gulf 
storms by an apron of rip-rap, 27 feet in width. The 
grade of the city will ultimately be raised to the level- 
of the top of the wall. An interesting coincidence in 
the field of civil engineering is the completion during 
the year of the two largest modern reservoirs built 
for city water supply, namely, the Wachusett reser- 
voir for the supply of the city of Boston and the new 
Croton reservoir for the supply of New York city. 
The Wachusett reservoir dam extends 129 feet above 
ground level and 158 feet above its lowest founda- 
tion, and it impounds 63,000,000,000 gallons of water. 
The Croton dam extends 157 feet above ground level, 
297 feet above its lowest foundation and it impounds 
32,000,000,000 gallons. The Jerome Park reservoir, in 
New York, easterly basin has now been fully concreted 
and is ready to receive water. The important task of 
providing additional water supply for the future needs 
of New York city has been advanced by the passing” 
of the necessary legislation. The Board of Water 
Supply has presented a report of the plan of its engi- 
neers to secure a daily additional supply of from 500 
to 600,000,000 gallons of water. The scheme involves. 
the construction of a great reservoir at Ashokan in 
the Esopus valley, and the construction of an aqueduct, 
passing beneath the Hudson, capable of delivering, as. 
its maximum capacity, 500,000,000 gallons per day. 
The total estimated cost of this work is about $162,-. 
000,000. Work has been actively prosecuted on the 
government irrigation projects for the reclamation of 
arid western lands, and the State of Nevada has wit- 
nessed the inauguration of the great irrigation canal 
known as the Main Truckee Canal—a part of the 
Truckee-Carson project—which on June 17 received 
its first water from the Truckee River. 
STEAM AND ELECTRICAL RAILROADS. 

During the year, work has been prosecuted with con- 
siderable activity upon the two great terminal stations. 
now being built in New York city by the New York Cen- 
tral and Pennsylvania Railroad companies. So far, the 
work in each case has been almost entirely one of exca- 
vation, and as the two schemes together call for the 
excavation and removal of between 4 and 5 million 
cubic yards of rock and earth, it can be seen what a 
gigantic task each company has set itself. The New 
York Central station excavation is about one-half com- 
pleted, the two electrical power stations at Yonkers. 
and Port Morris are well under way, and the widening 
of the roadbed up to Croton Landing is being com- 
pleted as fast as the material is brought from the 
Forty-second Street excavation. The experimental 
work on the company’s six-mile stretch of electrified 
track near Schenectady has yielded results very favor- 
able to electric traction. A series of comparative 
tests between a 170-ton steam locomotive and the 100- 
ton type electric locomotive, hauling trains of identical 
make-up and weight, on parallel tracks, have shown a 
difference in favor of the electric locomotive of 30 feet 
8% inches in length, 72 tons in weight, 5% tons in 
concentrated weight on driving axles, 514% tons of 
revenue bearing load back of the locomotive, of 0.148 
mile per hour acceleration, and of 76 seconds in the 
time necessary to reach a speed of 50 miles per hour. 
The fine results shown by the New York elevated rail- 
roads, after the motive power had been changed from 
steam to electricity, have been reneated in the opera- 
tion of the New York Subway which, almost from the 
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day of its inauguration, has been an unqualified suc- 
cess. Save for some’ congestion in the first two or 
three weeks succeeding its opening, the Subway sys- 
tem has been running now for over a year with abso- 


lutely clock-like precision, and the speed, especially ° 


of the express trains, has been rather over than under 
the original estimate. During the year, the road has 
carried over 300,000 passengers per day. Already, 
however, it is becoming congested, the travel on a 
single day recently having risen as high as ‘half a 
million in the twenty-four hours. Sixty miles of ad- 
ditional Subway lines have been authorized by the 
Rapid Transit Commission. A most serious prob- 
lem encountered has been that of ventilation, the 
heat given off by she motors and by the brakes. be- 
ing sufficient to render the temperature almost in- 
sufferable during the hot summer weather. An im- 
portant proposition made during the year with the 
indorsement and backing of some of the leading engi- 
neers and financiers of this city had in view the con- 
struction of a moving platform across Manhattan 
Island beneath Thirty-fourth Street. In the hearing 
before the Rapid Transit Board, the remarkable state- 
ment was made by Mr. Stilwell, the chief electrical 
engineer of the Interborough Railroad, that, estimat- 
ing the rolling friction of the platform at about 6 
pounds per ton, 10 kilowatts, instead of moving, as in 
the case of the Subway, ten passengers, would move 
260 passengers on the moving platform, the difference 
being due to*the small dead load, the absence of stop- 
ping, and the low coefficient of rolling friction. As an 
important preliminary to the operation of the Penn- 
sylvania Railroad Terminal and Suburban System in 
New York by electric traction, a large section of the 
newly electrified Long Island suburban railroads was 
opened to the public at the close of the year. At the 
present time there is in operation a total mileage, 
when reduced to a single track basis, of about 100 
miles; and during the. next few months large addi- 
tional stretches of track will be included in the elec- 
trically-operated zone. In all the work done hitherto 
around New York, the direct-current system has been 
used; but a mild sensation was produced by the re- 
cent announcement that the work of equipping the 
New York, New Haven and Hartford suburban and 
terminal lines in New York is to be carried out with 
the single-phase alternating current. The company 
has been encouraged to make this decision by the re- 
sults obtained in the United States by the two inter- 
urban trolley roads upon which the single-phase alter- 
nating current system has been installed, one of these 
being a high-speed line between Indianapolis and 
Rushville, and the other a relatively low-speed line 
known as the Pontiac-Odell line. A valuable feature 
of the Westinghouse single-phase alternating current 
motors is that they will operate successfully when re- 
quired with direct current; and accordingly the alter- 
nating current will be used on the New Haven tracks 
as far as Woodlawn, the motors drawing upon the 
direct current through the third-rail conductors on’ the 
11-mile stretch of New York Central tracks from Wood- 
lawn to the Grand Central station. It is impossible 
within the limits of this review to mention the steam 
railroads that are already equipping or proposing to 
equip their suburban and terminal service electrically, 
but the movement is widespread and we look to see 
within the next decade practically every great rail- 
road so operated in the vicinity of all great cities. 

Meanwhile the development of the steam _ 1loco- 
motive is being studied with an enthusiasm which 
would indicate that the locomotive engineer, at any 
rate, has no fear of the immediate extinction of the 
old by the new method of traction. Perhaps the most 
marked feature of this development is the growth in 
favor of the use of superheated steam which, in the 
European locomotives that have been using it during 
the year, has shown economical results that are at 
least equal to,-and in some cases better than those se- 
cured in compound locomotives that make no use of 
superheat. Compounding is again to the front, and 
the four-cylinder arrangement, with the high-pressure 
cylinders attached to the trailing and the low pres- 
sure cylinders attached to the leading axle, a type 
that is due to the celebrated French engineer De Glehn, 
seems likely to become the prevailing model. The De 
Glehn locomotives built for use on both English and 
American lines have shown highly satisfactory results, 
much of which is, no doubt, attributable to the Wal- 
schaert gear. The speed of express trains as a whole 
is about the same as it was last year, although a few 
special trains have been accelerated, and the length 
of some celebrated non-stop runs has been increased. 
The summer service of trains from Philadelphia to 
Atlantic City still remains the fastest in the world, 
with its average speeds of 66 to 68 miles per hour. 
Some remarkable non-stop high-speed runs have been 
made both in England and in this country, a notable 
instance beiiig the Ocean Mail Special train on the 
Great Western, running between Plymouth and Lon- 
don, which ran from Exeter to London, a distance of 
193%, miles, without a stop, at an average speed of 
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71 miles an hour. The famous twenty-hour trains be- 
tween New York and Chicago, both on the New York 
Central and Pennsylvania railroads, have been accel- 
erated and placed under a schedule of eighteen hours, 
the former train covering 959.4 miles, at the rate of 
53.38 miles an hour, and the latter covering 905.4 miles 
at the rate of 50.3 miles an hour. The longest non- 
stop trip by a regular train running under schedule 
is that of a train on the Great Western Railway which 
runs regularly between London and Plymouth, a dis- 
tance ef 245°4 miles, without a stop, at the average 
speed of 55.64 miles per hour. An important change 
that will gradually take place in the construction of 


“passenger cars is the substitution of steel for wood. 


The first step in this direction was taken by the lIIli- 
nois Central a few years ago, and it was followed on 
the New York Subway where the cars have proved a 
great success. Steel mail and baggage cars have been 
constructed; the New York Central and the Pennsyl- 
vania roads have given large orders for steel cars; and 
we understand that the Pullman Company proposes 
to manufacture all-steel cars for passenger service. 
The ScIENTIFIC AMERICAN has for many years been an 
earnest advocate of the steel car, mainly because we 
believe it would prove to be the greatest protection to 
the life and limb of the passengers of any device that 
has been introduced of late years into railroad service. 
Such protection is needed; for in spite of the ‘exten- 
sion of the block signal system, the number of casual- 
ties on our railroads is increasing far faster than the 
increase in passengers carried. The accident statis- 
tics of the Interstate Commerce Commission show that 
the number of passengers killed increased from 303 dur- 
ing the year in 1902 to 537 in 1905, while the number 
cf injured passengers rose from 6,089 in 1902 to 10,040 
in 1905. During the same period the number of em- 
ployes killed rose from 2,516 to 3,261, and the number 
of injured from 33,711 to 45,426. 


NAVAL AND MILITARY. 

It goes without saying that the most import- 
ant event in the annals of naval and military af- 
fairs during the past year was the great battle 
of the Sea of Japan. It was the decisive event for 
which students of naval warfare had been waiting 
these many years past; for unlike the battle of August 
10, this was a struggle in which neither side hesi- 
tated to close in for the final arbitrament of gun 
against armor. On each side were battleships which 
embodied the most up-to-date practice of the leading 
naval architects of the world. The battle was foughi 
at ranges at which the guns could get in their most 
effective work; and every type of modern warship with 
the exception of the submarine was given an oppor- 
tunity to prove itself. The result was first and last a 
triumph for a highly trained personnel over one great- 
ly inferior. What Russian ships were not sunk by 
gun fire succumbed to the torpedo, or were captured 
by concentration of overwhelming forces of the enemy. 
At least two Russian ships were sunk by having the 
thinner secondary armor above the main belt blown 
bodily in upon the ship, or so badly perforated that, 
in rolling in the heavy sea that was running, the 
vessels shipped large quantities of water and sank 
comparatively early in the battle. Speaking broadly, 
the results of the war are a strong vindication of the 
theories upon which the modern types of fighting ships 
have been constructed. The progress of our own navy 
has been marked by the addition of a large number of 
battleships’: and armored cruisers of the first class. 
Practically the whole of the six armored cruisers of 
the “California” class are now available, while the 
powerfully. armed and armored battleships of the 
“Rhode Island” class are rapidly having their trials 
and before many months all of them will be in com- 
mission. A most gratifying result is the rapidity 
with which the “Louisiana” at Newport News and 
the “Connecticut” at the Brooklyn navy yard have 
been pushed toward completion. At the present writ- 
ing the “Connecticut,” which is being built by the 
government, is about 931% per cent completed, and the 
“Louisiana” is about 914% per cent completed. The 
stimulating effect of government construction upon 
private yards is proved by the fact that these two ships 
are about as far advanced as the five battleships of the 
“Georgia” class, although the “Georgia” class was au- 
thorized in 1899, and the “Connecticut” class not until 
three years later. It is sincerely to be hoped that the 
policy of maintaining at least one warship under con- 
struction at our leading government yards will con- 
tinue to be steadily followed. It certainly will be, if 
the interests of the nation at large are considered to 
be superior to. that of the individual shipbuilding 
firms. Judging from the fine performance of the 
“Rhode Island” the “Georgia” class bid fair to make 
and exceed their contract speed of 19 knots an hour. 
The influence of the late war has made itself felt in 
the construction bureaus of the various navies. Al- 


‘ready there seems to be an agreement among all the 


navies (except that of Japan, which surely ought to 
know best) to abolish intermediate caliber guns from 
the battleship, mounting only 12-inch guns, and a num- 
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erous battery. of small rapid-firers to repel torpedo 
attack. The British are building a type battleship 
of 18,000 tons displacement which is to be driven at 
21 knots speed by turbine engines, and is to mount ten 
12-inch guns with a numerous battery of 12-pounders. 
The United States government is now debating wheth- 
er to build an 18,000-ton ship with ten 12-inch, or a 
16,000-ton ship with eight 12-inch, so disposed as to 
give a broadside superior to that of the ten-gun ship. 
Germany and Russia are credited with designs with 
similar innovations. The new Japanese battleships 
which will soon be completed carry four 12’s, four 10’s, 
and twelve 6’s. A most important change in the rela- 
tive battleship power of the world’s navies has been 
made by the recent refloating of Russian warships sunk 
at Port Arthur and their addition to the Japanese 
navy, which now possesses nine battleships and nine 
armored cruisers. With the addition of the new 
16,000-ton battleships now building in England, Japan 
will possess a great preponderance in ships-of-the-line 
over any other nation in the Pacific. The effect of the 
addition of the Port Arthur ships to the Japanese 
navy, moreover, has been to give Japan a distinct 
Jead over Italy, and place her in the fifth position 
among the navies of the world, or next to the United 
States. The progress of the submarine has been 
marked by many vicissitudes; for although it has 
shown in the various maneuvers, specially those car- 
ried out with the larger types in France and Great 
Britain, that it is an element of naval warfare that 
has to be recognized and reckoned with, the year has 
been marked by some terrible disasters. It is but fair 
to state, however, that the latter were due more to in- 
efficient handling and inexperience than to inherent 
defects in design. In the development of artillery, 
there is a steady increase’ in the length of guns and 
in the capacity of powder chambers, with a consequent 
rise in velocities and energies. At Sandy Hook the 
army has been testing two 6-inch, wire-wound guns, 
both of which have shown velocities in the neighbor- 
hood: of 3,300 feet per second. As was to be expected 
these high velocities were attended with erosion trou- 
ble. Erosion is the problem which above all others is 
demanding solution at the present time; for until it 
has been solved, the artillerist will have to seek for 
increased energy by increasing the weight of the gun 
and projectile, rather than by raising the velocity. The 
wire-wound gun continues to more than hold its own 
with the hooped gun, and the probability is that as 
pressures increase it will become the ultimate pre- 
vailing type. 
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Judged by the ships that have been put in serv- 
ice during the present year, the tendency among 
the transatlantic steamship companies is to build 
combined freight and passenger steamships of 
moderate speed and large carrying capacity, rather 
than high-speed vessels such as the ‘Lucania,’ 
“Deutschland,” and “Kaiser Wilhelm,” in which the 
demands of the motive power for space prohibit the 
carrying of cargo. On the other hand the North Ger- 
man Lloyd Company has given orders for the con- 


struction of another 2314-knot steamer of the same 


size as the “Kaiser Wilhelm II.,” and the Cunard Com- 
pany has under construction two 25-knot vessels that 
are to be about 800 feet in length. During the year, 
three vessels of the largest size have been added to the 
already large fleets that trade with American ports. 
In March of this year the new steamship “Coronia” of 
the Cunard .line made her maiden trip, and as we go 
to press the “Carmania,”’ a sister vessel, is on her 
maiden trip to New York. The “Coronia,” driven by 
reciprocating engines, made on her trial a speed of 19.5 
knots, and the “Carmania’” made about a knot more, or 
20.43 knots on her trial trip. In the spring of the year 
the American-built 15-knot “Dakota,” 630 feet in length, 
a sister of the “Minnesota,” sailed from New York for 
Seattle to make her maiden trip from Seattle to Japan. 
Toward the close of October the Hamburg:American 
line dispatched to New York the new twin-screw 17- 
knot liner “Amerika,” a vessel of the same popular 
passenger-and-cargo type, which is remarkable for the 
extraordinary richness and novelty of her appoint- 
ments. The increase in size of transatlantic ships has 
had its counterpart in some of the huge cargo vessels 
that have been turned out this year for the ore-carry- 
ing trade on the Great Lakes.’ Among these are four 
vessels, known as the “Gary,” “Corey,” “Perkins,” and 
“Frick,” which are each 569 feet long, and are esti- 
mated to carry about 15,000 tons of ore at a single 
trip. There has been a steady advance in the applica- 
tion of devices to render travel upon the high seas 
more safe, chief among which may be mentioned the 
method of closing all bulkhead doors from the naviga- 
tion bridge, the further extension of wireless telegra- 
phy, without which no ocean steamer is to-day consid- 
ered to be fully equipped, and the introduction of the 
system of signaling under water by means of the sub- 
marine bell. This last may be considered as one of 
the most important safeguards yet introduced against . 
(Continued on page 479.) 
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THE ROOSEVELT IRRIGATION D4M IN ARIZONA. 

Of the fund of $25,000,000 at present available for 
irrigation projects in this country under supervision 
of the government engineers, $3,0(0,000 have beer. ap- 
propriated for a system which will probably he the 
most extensive of its kind. This is commonly known 
by two titles—the Tonto reservoir and the’ Roosevelt 
dam. The latter title has been-appropriately given in 
recognition of the encouragemert which President 
Roosevelt has shown toward the reclamation of cur 
arid territory. 

The Tonto reservoir, which will be fed by the stream 
of this name and the Salt River, will serve to irrigate 
what is known as the valley of the Salt 
River, which in its natural state is one 
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ting, the quantity of cement needed, also the elaborate 
cecncrete work, rendered unecessary the construction of 
a large cement mill, several concrete mixing plants 
at various points, as well as smaller industries, 
which have created a village in the vicinity of the 
dam site, this community also being called Roosevelt. 
An odd feature of Roosevelt 1s that it is situated on the 
bottom of the proposed.reservoir, and will pass out of 
existence as soon as the dam is completed. Owing to 
the difficulty in securing fuel and the expense of install- 
ing steam power, the engineers decided to utilize hy- 
draulic and electric power, and a portion of the pre- 
liminary work has been the construction of a power 
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as no natural supply is available in this vicinity. It 
may be needless to say that the auxiliary work includes 
a telephone system, by which communication is had 
with Phenix. 

The operations extend into the mountains known as 
the Sierra Anchas, from which the necessary timber 
for false work and lumber for the buildings have been 
secured. Here a large sawmill has been erected. 
Fortunately a deposit suitable for the base of Portland 
cement has been discovered, about seven miles from 
the site of the dam, which is large enough to supply 
all of the raw material needed. It has been connected 
with Roosevelt by a tramway. Other-auxiliary indus- 

tries are lime kilns and brick kilns. 
Thus nearly all of the materials for the 


of the most barren sections of America, i 
being practically a desert, except where 
it is now watered by the few systems in 
existence, taking water from the Salt 
River. It is located largely in Maricopa 
County, Arizona. The dam itself will be 
erected in Gila County, about 65 miles 
northeast of Phenix. At this point a 
natural sité is afforded by a cafion for- 
mation. Here the gorge is but 200 feet 
wide at the base, expanding to 400 feet 
in width at the top of the cliffs. By the 
construction of a barrier of the dimen- 
sions proposed, a_ reservoir will be 
formed, about 18 miles in length and 
averaging 4 miles in width. While this 
area is less than that of some of the 
storage reservoirs already completed in 
this country, it will contain sufficient 
water to flood 1,300,000 acres to an aver- 
age depth of one foot—far exceeding the 
largest Nile reservoir in the volume of 
water retained. 

The dam from foundation to crest 
will be at least 250 feet in height, and 
will range in thickness from 165 feet at 
the bottom to 16 feet at the top, or be 
wide enough to provide a highway for 
vehicles, which is included in the plans. The maxi- 
mum depth of water in the reservoir will be nearly 200 
feet. The dam will, of course, rest upon a bed of solid 
rock, and a large amount of excavation will be neces- 
sary in order to obtain such a foundation. 

The great magnitude of the work accounts for the 
fact that although operations were begun upon the 
project over a year ago, as yet only the preliminary 
details have been carried out. As the photographs 
show, these are of no little importance in themselves. 
Owing to the character of the country, it was necessary 
to construct a series of highways, in order to haul ma- 
chinery and other supplies to the site of the dam from 
the nearest railway point. Road-building operations 
have covered nearly 100 miles alone, some of the high- 
ways being cut through bluffs ranging from 50 to 75 
feet in height. The highway system includes one 
around the edge of the basin, in order that all parts of 
the reservoir may be accessible for inspection and 
repairs, if needed. The immense amount of rock cut- 
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Large Culvert on Power Canal, Showing Substantial Character of the 


Concrete Work. 


canal, which is nearly 20 miles in length. It will. gen- 
erate sufficient current to operate all of the mechanism 
and that needed for illuminating the cement mill and 
other plants, and, if necessary, will furnish light for 
night work upon the dam itself. It is intended to em- 
ploy electric motors in driving rock drills and other 
excavating machinery, also for the aerial cableways, 
and for the tramways, which will be employed in trans- 
ferring material from the quarries and other points to 
the dam. The power canal has been constructed for 
permanent service. In completing it several tunnels 
were driven through the mountains, and several elabo- 
rate culverts were built. The latter have been con- 
structed of concrete, while, in some cases, the tunnels 
have been lined with the same material. Concrete also 
has been used for the bottom and sides, in excavations 
where the earth formation is so soft that it is liable to 
be eroded by the action of the water. Another conduit 
three miles long has been built for supplying the town 
with water for drinking and other domestic purposes, 


dam are being secured or manufactured 
in its vicinity. Thus far, over $500,000 
has been expended in preliminary 
work, and within the next year it is 
expected that a considerable portion of 
the dam itself will be completed. 

As already stated, the Salt River 
‘basin is now partly reclaimed for culti- 
vation, but the irrigation systems are 
so inadequate that only about 75,000 
acres can be served by the volume of 
water available during the entire year. 
The total area which will be reached by 
the new reservoir ranges between 250,- 
000 acres and 275,000: acreS, more than 
the entire area at present irrigated in 
the State. Measurements taken of the 
flow of water in the Tonto River itself, 
show that it is ample to supply this 
area without the possibility of failure. 
The result of the irrigation will un- 
doubtedly be to make this desolate sec- 
tion of the United States one of the 
most fertile in the world, for the results 
which have already been obtained in 
grain growing and fruit and vegetable 
culture show that only water is needed 
to produce regular harvests. At pres- 
ent the yield of live stock and alfalfa alone is over 
$1,500,000 in value annually, from the comparatively 
small acreage which is cultivated; but fruits and vege- 
tables native to the tropical and temperate zones, as 
well as corn, wheat, cotton, and other staples grow so 
abundantly, that in some instances three and four 
crops are gathered in a year. 

— _—--—_ 0+ @+e____ - — 

On the Berlin-Dresden wireless telegraph line a 
working periodicity of 900,000 has been adopted. From 
the station at Oberschénlweide good readable mess- 
ages have been sent not only to Dresden, 110 miles, but 
also to the lighthouse station at Fehmern, in Holstein, 
166 miles northwest, and Carlscrona, in Sweden, 281 
miles north. At Dresden during the night hours sig- 
nals have been read that originated at the Marconi 
station at Poldhu, a distance of 764 miles. The wave 
length of the undulations from the latter station has 
been determined to be about 2,000 meters, or 14 
miles. 


Section of the Canal Built to Furnish Power in the Construction of the Roosevelt Dam. 
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The Temperature of Subways. 

Before the opening of city subway lines employing 
electric traction, it was supposed that the tempera- 
ture of the tunnels would be in all respects like that 
of cellars—not so cold as the exterior in winter, not 
so warm in summer. The analogy of the two cases 
seemed to be complete. But this was a delusion, for 
experience shows us that it is always warmer in the 
tunnel than at the exterior, even in summer. The 
eauses that create the thermic condition of cellars and 
subways are well known. The temperature of any point 
of the earth depends normally upon two factors: the 
solar, heat diffusing itself from the periphery of the 
earth toward the lower regions of 
the terrestrial crust, and the central 
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energy to the train in starting and, ia norma! running, 
to maintain the speed despite the passive resistances; 
but the effect of such resistances is to cause the im- 
mediate appearance of a quantity of heat equivalent to 
the work that they absorb; and finajly, at the stoppage 
of the train, the braking resolves the energy of the 
motion ‘acquired at the preceding start totally into 
heat. 

If we imagine that the furnaces of the boilers of 
the central stations of the Paris Metropolitan were uti- 
lized not for producing an electric current, but for di- 
rectly heating the tunnel, by steam pipes or some other 
process, the result would be nearly analogous to what 
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the indicated limits of 6 deg. F. Estimating the 
losses of heat by conduction as 10 per cent, it is found 
that all the air of the tunnel is renewed about two 
hundred times in twenty-four hours. 

The running of the trains does not intervene profit- 
ably in the ventilation of double-track tunnels. The 
trains create solely violent and purely local vortices, 
of which the action is no longer felt at a few score feet 
in the rear. 

As natural ventilation is inadequate in summer, it 
is necessary to install a foiced one, if it is desired to 
render the atmosphere of subways supportable during 
hot weather. The question is under study for the 

New York subway, where it ‘s pro- 
posed te install powerful electric 


heat of the globe diffusing itself in 
a contrary direction. 

Now, the variations of temperature 
due to the sun become insensible at 
quite a slight depth (bordering on 
33 feet in the majority of climates) 
on account of the trifling conductiv- 
ity of the rocks for heat. At such 
level the temperature is absolutely 
eonstant during the entire year, and 
the figure that it reaches is exactly 
the mean temperature of the place. 
At a lower level the _ terrestrial 
strata have a higher temperature due 
to heating by the central caloric, 
and we know that the geothermic 
degree, that is to say, the vertical 
distance to which it is necessary to 
descend in order to find an elevation 
of 1 deg. C., has the mean value of 
from 98 to 107 feet; but the tempera- 
ture, here again, is constant for a 
determinate depth. Thus the cellars 
of the observatory of Paris, which 
are 92 feet deep, preserve an abso- 
lutely constant temperature of 10.8 
deg. C. | 

As the cellars of our dwellings do 
not usually descend to 32 feet, they 
are not entirely protected from the 
thermic variations due to the sun; 
yet such variations are attenuated and always occur 
therein a little later on than those of the surface. 

As for the Metropolitan of Paris, the tunnel, con- 
trary to what occurs in our cellars, possesses in sum- 
mer a temperature’ greater by three or four degrees 
than that of the exterior. In the new subway of 
New York the variation in the same direction is 
sensibly 6 deg. F., that is to say, 3.8 deg. C. 

Our contemporary, La Genie Civil, makes the reason 
of this phenomenon clear. In tunnels there are, in 
fact, two new introductions of heat—in the first place 
that disengaged by the respiration of the passengers, 
and, in the second, that much more considerable one 
which results from the conversion of all the energies 
brought into play in the exploitation into calorific 
energy. These are furnished entirely in the form of 
electric current for lighting and for traction. 
reflection shows that all, whatever transitory form 
they may affect, resolve themselves definitely into. heat. 
The radiation of the lamps appears immediately in the 
form of heat, without any other transformation. The 
traction current contributes, indeed, to furnish kinetic 
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Concrete Culvert for Carrying the Power Canal Below a Mountain Stream. 


we now find. Analogous and not identical, however, 
for it would be necessary to take into account the 
rendering of the boilers, of the steam motors, of the 
dynamos, and of the entire electric wiring external to 
the tunnel. In fact, the heat of the furnaces would re- 
appear in part in many other places besides the tunnel. 
However, the calculation of the heat produced in the 
Metropolitan is easy. It suffices to know the number 
of kilowatts introduced into the tunnel. 

It is the ventilation almost solely that intervenes 
to dissipate these introductions of heat, for at the end 
of a few months the walls of the Metropolitan took 
on the temperature of the air and, since their -con- 
ductivity is but slight, they contributed but little to- 
ward the cooling. The air enters and makes its 
exit through the station doors and the open sections. 
The violent currents of air which prevail at the en- 
trances are a proof that the ventilation is extremely 
active in the Metropolitan of Paris. For the New 
York subway, a calculation has been made of the vol- 
ume of external air that must circulate daily in order 
that the variation in temperature shall remain within 


One of the Concrete-Mixing Plants Built Near the Site of the Dam. 
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fans. But it is necessary to resign 
ourselves to the fact chat although 
an infinite volume of air should be 
supplied, the passengers in subways 
will never enjuy an agreeable cool- 
ness in sumruer, since the tempera- 
ture of the tunnel cannot descend 
below that of the exterior.—Trans- 
lated frem Cosmos for the SCIENTIFIC 
AMERICAN, 
OO ee 
Paper Gas Pipes. 

Paper gas pipes are among the 
novelties to be reported from Eur- 
ope. It appears that paper can be 
used to advantage for this purpose. 
As to the method of manufacturing 
the pipes, Manila paper is cut up 
into strips whose width is equal to 
the length of the pipe section to be 
used. The paper bands are then 
vassed into a vessel filled with melt- 
ed asphalt. After coming out of the 
bath the prepared striv is rolled uni- 
formly and very tightly around: an 
iron rod or pipe which serves. as 
the core and has the same diameter 
which the gas pipe is to have. The 
rolling of the paper is stopped when 
the right thickness has been secured. 
After the pipe section which is thus 
formed has been put through a high pressure it is 
covered on the outside by a layer of sand which is 
pressed into the asphalt while still hot. Then _the 
whole is cooled off by placing it in water. The core 
is taken out and the outer surface of the pipe is 
treated with a waterproof compound. It is said that 
the pipe is very tight and is cheaper than metal piping. 

——_->_ + oa 

The establishment of the silk industry in the United 
States must be a matter of slow accomplishment. 
Eventually enough mulberry trees will be planted to 
insure a supply of food for a large crop of worms. 
Numbers of people have become familiar with the 
methods of silk raising,.and conditions will soon be 
ripe for the establishment of commercial filatures.’ In 
the meantime and under the existing conditions the 
establishment of some sort of market for cocoons is 
necessary; and it is for this reason that the Depart- 
ment of Agriculture, out of its appropriations, is buy- 
ing and reeling a crop of cocoons which, though small 
at present, will increase as the work progresses from 
year to year. 


Heavy Cutting on Construction Road, Built by the Canal 
Engineers. 
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RARE SHELLFISH. 
BY ARTHUR INKERSLEY. 

Though the flesh of the abalone is a nutritious and 
wholesome article of food, highly esteemed by the Chi- 
nese and Japanese, few people in the United States 
know anything about the abalone, except that it has a 
large shell with a bright, pearly interior. The abalone 
is a gigantic sea-snail, whose natural home is the deep 
water off a rocky coast. The whole coast of central 
and lower California, from Cape Mendocino to Cape 
St. Lucas, abounds in abalones, the supply being abso- 
lutely unlimited. As fast as an area of fishing ground 
is depleted it is repeopled by full-grown abalones com- 
ing in from the ocean. Three months after a piece of 
ground has been thoroughly cleared by the abalone fish- 
ers, the supply is as abundant as 
ever. 

The contents of a large abalone 
shell weigh as much as two pounds, 
and the value of the meat as a 
wholesome and digestible food was 
long ago discovered by the Chinese 
and Japanese. The supply of aba- 
lones in Chinese waters is, however, 
small, and the fishing grounds off the 
coasts of Japan were so_ heavily 
drawn upon that they became ex- 
hausted. The people are forbidden 
by an imperial edict from taking 
them. The Japanese and Chinese in 
California dive for the abalones, 
which crawl about the rocks at the 
bottom of the sea in deep water out- 
side the surf. The divers bring them 
ashore, and spread them out in a 
sunny place to dry.’ The drying pro- 
cess reduces the abalone to about 
one-third of’ its original bulk, leav- 
ing a tough, horny product. The 
dried abalones are sent to the Orient, 
where they are soaked and stewed, or ground into 
powder and used for making soup. The Japanese have 
improved this primitive method of treating the aba- 
lone. They cut the flesh from the shell while the 
creature is still alive, boil it, and can it in the same 
manner as clams or oysters. But even this method, 
though quicker and better than the sun-drying pro- 
cess, is crude and yields a tough product. 

A few years ago some Americans, whose attention 
had been drawn to the large quantities of dried aba- 
lone exported to China and Japan, attempted to dis- 
cover a process whereby the flesh of the abalone could 
be rendered soft and palatable. The abalone lives in 
the pure, deep waters of the ocean, and is a clean 
feeder, so that its flesh is always sound and whole- 
some, being superior in this respect to that of oysters 
and clams, which live near shore and 
are often contaminated by sewage 
and other impurities. The viscera, 
or entrails, of an abalone, unlike 
those of the clam or oyster, which 
must be swallowed whole, are quite 
separate from the muscular or edible 
part, and can be detached by a single 
stroke of a knife. The flesh, how- 
ever, when simply boiled, no matter 
for what length of time, becomes 
hard and horny. After many experi- 
ments, a San Franciscan named 
J. W. Gayetty discovered a process 
whereby the flesh of the abalone is 
rendered soft and succulent like that 
of an oyster. He is now the presi- 
dent of a company operating a can- 
nery fully equipped with every requi- 
site for the preparation of abalones 
as food. The cannery is situated at 
Cayucos, in San Luis Obispo County, 
Cafifornia. 

For the purpose of gathering the 
abalones there is a large number of 
roomy, seaworthy boats, each of 
which carries two Japanese divers, 
one of whom goes down for three or 
four hours and is then relieved by. 
the other. The diver tears the aba- 
lones, with the moss and seaweed at- 
tached to them, from the rocks on which they live, 
sending up the shells in baskets as rapidly as possible. 
Under ordinarily favorable conditions, a diver can 
send up to the surface a ton of abalones in an hour. 
As soon as the boat reaches land; the abalones, if not 
wanted at once, are thrown into a big tank of salt 
water, the bottom of which is made to resemble the 
floor of the ocean as much as possible. There they are 
kept until wanted at the cannery. 

The flesh and juice of the abalone are treated to- 
gether, the resulting product having a flavor more 
delicate than that of the oyster.‘ It can be fried, 
stewed, or used in fritters, while the juice makes an 
excellent soup or a good appetizer. Though the flesh 
and juice are the most important portions, no part of 
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the abalone is wasted. The viscera, or entrails, yield 
glue of a high quality, and the shells are a valuable 
commercial product. The pearl button trade depends 
largely on the nacreous material on the inside of the 
shell, from which cuff buttons, knife handles, ink- 
stands, paper cutters, candlesticks, and curios are 
manufactured. The shells are used for these purposes 
on the Pacific and Atlantic coasts, and are also ex- 
ported to Europe, their value being from $35 to $135 
per ton, according to quality. Sometimes pearls are 
found in abalone shells, and for these a premium is 
paid to the men. A great quantity of canned abalone 
is sent to China and Japan, where it is a favorite 
article of food. Dried abalones fetch from 11 to 15 


cents per pound. The leading hotels and restaurants 
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of San Francisco now have abalone chowder as a regu- 
lar item of their bills of fare. 

The rock oyster is found only on the coasts of 
Spain and of Oregon. At Yaquina Bay, a favorite 
summer resort of Oregonians, digging rock oysters 
is a regular pastime. In the early morning, before the 
sun is high, crowds armed with picks and shovels 
wend their way to the famous rock-oyster beds. Prof. 
Condon, the State Geologist of Oregon, says of the 
rock oyster: 

“Its scientific name is Pholas. Like all bivalves, 
it has right and left valves, each having on its middle 
portion a trianguiar, rasp-like valve. It is this rasp- 
like organ that enables it to excavate and keep its 
burrow open. The rasp is not hard enough of itself 
to cut the rock, but the hard quartz sand that rests 
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in the folds of the rasp gradually wears away the 
stone as fast as needed, corresponding with the growth 
of the oyster. When the eggs are hatched in the sea- 
water, they look like small patches of jellyfish, and 
for several days swim about with the outlines of their 
future shells forming slowly about them. By instinct 
each looks for a vacant spot on a rock-surface, and 
when found he backs against it and goes into business. 
They are preferred to all other bivalves for the table, 
and, as they are found only in one place on the coast 
of Spain and at Yaquina, they are an unparalleled 
attraction.” 
<9 +0 > 

The cruiser “Galveston,” on her trial trip, main- 

tained an average speed of 16.56 knots for four hours. 


-burros. 
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Mining im the Grand Canyon. 
BY ALLEN DAY. 

The Grand Canyon of the Colorado is so closely 
associated with the barren country of the Southwest 
that its possession of valuable mineral resources is 
comparatively unknown. As a matter of fact, how- 
ever, the erosion which has been continuing for centur- 
ies on such an enormous scale has brought to the 
surface indications of metal which are familiar to 
merely the few prospectors who have explored the 
Canyon. The most notable deposit of this kind thus 
far discovered is copper ore. A mine is now in opera- 
tion on what is known as the Grand View trail, which 
is undoubtedly one of the richest in the world. The 
existence of the deposit was known over ten-years ago, 
and at one time the famous Buck 
O’Neil owned the claim. Little 
work in the way of development was 
undertaken until recently, when an 
organization known as the Canyon 
Copper Company exploited it on a 
scientific basis, with the result that 
ore was found which actually assays 
75 per cent carbonate, being largely 
of the malachite variety. 

The mine is situated in a forma- 
tion over a thousand feet helow the 
rim and in one of the buttes or 
pillars in proximity to the southern 
side of the Canyon. It is found in 
porphyritic rock and is what geo- 
logists might term a thrust. The 
ore lies in such a position that it 
can be readily reached by lateral 
openings, and an opportunity has 
been given to make a very thorough 
examination. So extensive is the 
deposit that in places the width is 
no less than 500 feet. It is found 
in quite a variety of forms, largely 
in sulphates, although grains of pure copper are fre- 
quently secured in mining. 

As yet the ore is extracted almost entirely by hand 
labor, and while enough of it has been taken to the 
smelter to determine its commercial value, the bulk 
of it has thus far been placed in the stock pile. Ow- 
ing to the location of the mine the modern method 
of transportation as. yet has not been employed, and 
that followed in South America and Mexico and some 
other countries is in vogue—packing the ore in- 
tended for the smelter to the rim on the backs of 
As may be imagined, this is a very ex- 
pensive process, but the richness of the ore is such 
that it can be procured in this manner, transported 
to the nearest railway which is fourteen miles distant 
and hauled by rail to the city of El] Paso—615 miles— 
and the large profit realized from 
the metal obtained. The plans of 
the company contemplate the con- 
struction of an aerial tramway or 
telpherage system, as a source of 
electric power is available from a 
water-course which flows through one 
of the branch canyons into the Colo- 
rado. The volume. of water ‘and 
descent of the river itself near Grand 
View are so great that ample power 
could be secured, but the rise in 
flood time in the Colorado is so 
rapid and of such dimensions that 
it is questionable if a dam could be 
built which could withstand the 
enormous pressure. 

The Canyon Copper Company is 
composed of capitalists from New 
England and from the town of Flag- 
staff, Arizona. The miners it em- 
ploys are Americans. It is an inter- 
esting fact that they are practically 
the only human beings who perman- 
ently reside in the Grand Canyon, 
their settlement being located near 
the entrance of the mine on a 
plateau above the gorge through 
which the river flows. Old miners 
who have examined the formation 
between Grand View and what is 
known as Bass’s Camp believe that very extensive de- 
posits of copper ore exist, but with the exception of 
the Grand View mine no examinations have been made 
upon a comprehensive scale. On the north side of 
the river nearly at the foot of the Grand View trail a 
deposit of asbestos has been found which contains a 
high grade of this substance. This deposit is con- 
trolled by a New York syndicate and preparations are 
being made to obtain it. -The principal difficulty in 
getting it out, however, lies in the method of trans- 
portation, as it will be necessary to build a cableway 
across the river, since it would be quite impossible to 
bridge the Colorado at this point and the current is so 
rapid that the use of boats is almost out of the 
question. 
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RETROSPECT OF THE YEAR 1905. 
(Continued from page 475.) 
the perils of fog and thick weather. Other interesting 
and valuable developments that may be mentioned are 
the use of the gyroscope to prevent excessive rolling, 
and also its application as a check upon the mariner’s 
compass; and the successful introduction of an electric 
dead reckoner by which the course, distance sailed, 
and speed of a ship are automatically drawn upon a 
chart. 
THE TURBINE AND THE PRODUCER-GAS ENGINE. 


A review of progress in the merchant marine natural- 
ly leads us toa consideration of the steam turbine, and 
its coming rival the producer-gas engine; for although 


the steam turbine received its first practical applica-. 


tion in an electric lighting plant, its prominent intro- 
duction to the world was made in that phenomenal 
little steam yacht the “Turbinia.” By the close of the 
year three vessels will be in the transatlantic service 
whose successful operation will have set at rest all 
question as to the availability of the turbine as a drive 
for ships of the largest class. The “Victorian” and 
the “Virginian” of the Allan line, each of which is 530 
feet in length, are driven by turbines of 10,000 horse- 
power. The first-named made 19, and the second ves- 
sel 19% knots on the trial trip, and they have broken 
all existing records over their own transatlantic route. 
The “Carmania,”’ whose turbines are of over 21,000 
horse-power, has made 20.4 knots on trial. There was 
trouble during the early voyages of the ‘“Victorian;” 
but both of the Allan line ships are now giving excel- 
lent service. The 3,000-ton turbine-propelled ship ‘Loon- 
gana” gave a further demonstration of the reliability 
of the turbine in the course of a thirty-and-a-half day 
trip from Glasgow to Australia, when an average speed 
of 15 knots an hour was maintained throughout. This 
is the longest journey ever made by a turbine-propelled 
vessel. In the smaller classes of vessels, such as those 
used for river and cross channel service, the turbine 
has scored a signal triumph over the reciprocating en- 
gine. A comparison of the “King Edward” with a vessel 
similar in every respect except that of motive power, 
showed that while during eighty days of sailing at an 
average speed of 18% knots, the steamer with recipro- 
cating engines consumed 1,909 tons in steaming 12,106 
knots, the “King Edward” with turbine engines con- 
sumed only 1,429 tons in steaming 12,116 knots. An- 
other absolutely reliable basis of comparison has been 
afforded by the four new Isle of Man passenger boats, 
two of which have turbine, and the other two recipro- 
cating, engines. The turbine steamer ‘“Manxman” in 
the comparative trials steamed 20.38 knots on the same 
amount of fuel as was consumed by the reciprocating 
engine steamer “Antrim” when making 19.5 knots. 
Five gallons of lubricating oil was saved on each 60- 


mile trip, and the staff of oilers was reduced from four. 


to two. There was a saving of weight in the turbine 
engines of 115 tons, or 6 per cent of the total weight 
of the ship.. Regarding the development of the steam 
turbine for stationary service, it is sufficient to say 
that the excellent results achieved in steamship ser- 
vice have been repeated in the great electric light and 
power plants on shore. For reasons which we cannot 
now go into, the stationary turbine has not shown 
the same superior economy as the marine turbine over 
the reciprocating engine; but the advantages in small 
space occupied, small amount of lubrication, and small- 
er staff required have been decisive. 

An event which in importance is probably destined 
to rank with the advent of the turbine steamer “Tur- 
binia” was the appearance during the year of a suc- 
cessful steamship driven by a producer-gas engine. 
The system was devised by Herr Emil] Capitaine. This 
little vessel, named after the inventor, is 60 feet in 
length, and is driven by its producer-gas engine at a 
speed of 13 miles an hour. During a ten hours’ run at 
18 knots speed, only 467 pounds of anthracite were 
censumed at a cost of $1.08. Following the producer- 
gas steamer we may look to see a producer-gas loco- 
motive—this last an entirely feasible proposition. The 
claim of the producer-gas.engine makers that a prop- 
erly constructed plant will run on less than a pound of 
coal per horse-power per hour has recently been vindi- 
cated in a series of tests carried on by the Highland 
and Agricultural Society, in Great Britain, when ten 
complete plants were submitted for approval. Trials 
were made of plants of 20 and others of 8 horse-power 
capacity. The coal in pounds per brake horse-power 
per hour consumed by four 20-horse-power plants was 
respectively 0.93, 0.77, 0.80, and 0.83, and in four plants 
of 8 horse-power it was respectively 1.22, 1.18, 0.84, and 
1.35, all of these being full-load trials. Regarding the 
prospects of the production of a successful gas tur- 
bine not much can be said; for the matter has not, as 
yet, progressed far beyond the experimental stage. 


THE AUTOMOBILE, 
Let us hope that the parallelism between the 
astonishing development of the bicycle and the au- 


tomobile will. not hold good as regards the rapid 
decline of the bicycle in popularity. The fifth an- 


* dard touring car of from 24 to 36 horse-power. 
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nual Automobile Show, held early in the year, was 
a splendid tribute to the development of the art of 
automobile construction in this country, and the very 
reliable service now given by the best American makes 
proves that we are, at last, within reach of that long- 
anticipated stage when the automobile enthusiast will 
no longer have to go abroad to secure the very best 
machines. If we except the racing machines, pure and 
simple, and the touring automobiles of the highest 
power, it may be said that automobiles are grouping 
themselves broadly under two distinct types: One, 
the moderate-powered and moderate-priced runabout 
of from 8 to 16 horse-power, and the other, the stan- 
It is 
claimed by the advocates of the last-named type that 
24 to 36 horse-power is sufficient for all the ordinary 
exigencies of touring, and for all legitimate speeds. 
Contrary to expectation, there is no tendency as yet 
to an all-round reduction of price. Rather the ten- 
dency is to offer a better machine and to charge more 
for it. Mechanically, the development during the year 
has been upon well proved lines, and radical novelties 
have been conspicuous by their absence. The great 
international races of the year were run off success- 
fully and without serious accident—indeed, it is no- 
ticeable that accidents in racing are decreasing in the 
ratio in which fatalities on the road are on the in- 
crease, for the list of automobile fatalities and casual- 
ties is growing to enormous and positively tragic pro- 
portions. The Gordon-Bennett trophy was won this 
year by a Richard-Brazier car driven by Leon Théry, 
the 341.4 miles of the course being covered at an aver- 
age speed of 47% miles an hour. The second contest 
for the Vanderbilt International Cup was held over 
the Long Island course under most favorable condi- 
tions, Although the race was won by the Frenchman 
Hemery on an 80-horse-power Darracq, at an average 
speed of 61.49 miles per hour, the sensation of the race 
was afforded by the Italian driver Lancia in his 110- 
horse-power Fiat machine, who, starting fourth, took 
first place at the end of the first round, and held it 
for seven rounds until an accident threw him tem- 
porarily out of the race. During this first 200 miles 
his average speed was within a fraction of 70 miles an 
hour, and his fastest lap of 28.3 miles was run at a 
speed of 72.88 miles per hour. There is a disposition 
on the part of the European manufacturers to discour- 
age the perpetuation of these great road races; but 
their novelty and great popularity in America insure 
their perpetuation for at least some years to come. 
The annual races on the beach at Florida resulted in 
several world’s records coming to America. Mr. Bow- 
den in a 120-horse-power Mercedes racer of overweight, 
covered the mile straight-away in 32 4-5 seconds, while 
McDonald on a 90-horse-power Napier cut down last 
year’s record of 6 minutes and 50 seconds for the 10 
miles to 6 minutes and 15 seconds, an average speed 
of 96 miles an hour. A healthy sign is the increasing 
popularity of competitive tours to determine the rela- 
tive reliability and economy of the competing cars. 
Chief among these during the year was the contest of 
touring cars for the Glidden trophy which was run off 
over a course from New York to the White Mountains 
and return, and was won by a 28 to 32 horse-power, 
four-cylinder Peerless car, and the six-day economy 
test held last month, which was won by a Reo bus 
carrying ten people. The total cost of running the 
winner for a distance of 682 miles was found to work 
out at the low cost of only $2.93 for each of the ten 
passengers carried. 


AERIAL NAVIGATION. 


=> In a resurvey of the progress of aerial naviga- 


tion during the past year, we draw attention 
to the encouraging and significant fact that effort 
is being directed increasingly to the development 
of the aeroplane as distinguished from the balloon- 
supported type of airship. The ScrENTIFIC AMERICAN 
has always claimed that, because of the inexorable 
limitations put upon the navigable balloon by the 
enormous atmospheric resistance encountered by the 
gas bag, a resistance which increases as something 
more than the square of velocity, we must look to the 
perfected aeroplane for the solution of the problem of 
mechanical flight; or, rather shall we say, of mechan- 
ical flight that will be of practical and commercial 
value. At the same time, the fact remains that the 
only successful ‘flying’ that has been done this year, 
as in previous years, is to be credited to the balloon 
type/Young Knabenshue, Baldwin’s former assistant, 
has built an airship very much on the lines of the Bald- 
win machine, with which he has given successful ex- 
hibitions throughout the States, none of which brought 
him more widespread recognition than his successful 
flights over predetermined courses above Manhattan 
Island. Santos-Dumont is out with a new machine 
“No. 14;” but, apparently, he has made no public dem- 
onstrations with it. The Barton airship, a huge struc- 
ture, t80 feet in length by 40 feet diameter, made a 
trial trip on July 22, when the vessel ascended with 
five aeronauts. A _ thirty-mile wind was_ blowing, 
against which the ship was just able to hold its own. 
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The vessel showed that it was controllable; but the 
performance was scarcely commensurate with the great 
size and power of the machine. Among the many aero- 
plane experiments recorded during the year are that 
of Archdeacon which was a failure; and the two at- 
tempted flights of Montgomery, the first of which was 
successful, and the second of which, because of the 
collapse of the machine, cost the aeronaut his life. The 
Alvares aeroplane, which is modeled after the out- 
spread wings of a bird when in flight, was given a 
fairly successful test, but not under full-sized working 
conditions, nor with any operator on board. ‘rhe Gil- 
lespie aeroplane, which is supposed to be driven over 
the earth on its carrying wheels until it reaches a 
velocity at which it will rise into the air, has been 
designed with a view to absolutely preventing the 
“diving” propensities which have proved so fatal in 
previous machines. Some extremely interesting and 
fairly successful experiments have been made in which 
the actual wings of birds, or aeroplanes built up of 
birds’ feathers, have been employed, somé of the built- 
up wings being as much as 12 feet in length. The 
Ludlow aeroplane experiments in this city have at- 
tracted considerable attention, and one successful flight 
was achieved. One of the most important balloon 
achievements of recent years was the winning of the 
long-distance balloon race from Liege to Julich in the 
Rhenish provinces. The English balloon, “Vivian III.,” 
which won the race, made most of the journey at a 
height of 16,000 feet above the earth, and in a wind 
that was frequently blowing at 50 miles an hour. The 
future of aerial navigation, as we have said, is bound 
up with the success of the aeroplane, and the most 
promising results to date were those obtained last year 
by the Wright brothers, one of whom made a flight 
of over half a mile in a power-propelled machine, It 
is gratifying to know that during the present year 
they have been carrying on their investigations. 


Correspondence, 


Teaching Science, 
To the Editor of the ScrENTIFIC AMERICAN: 

May I take a little more of your space to say a few 
words in reply to Mr. Andrews’s letter in your issue of 
November 18? Some of Mr. Andrews’s points are ex- 
cellently taken, and I heartily agree with his main 
contention, that one should not exact too much of 
schoolboys. But if he will reread my letter, he will no- 
tice that at Trinity College, the candidates for admis- 
sion are not expected to offer Physics, though they may 
attempt to pass off Physics I, and they can hardly ex- 
pect to be asked questions easier than those the fresh- 
men have to pass on. This plan of allowing students to 
pass off the first college course through their knowl- 
edge obtained in school is by no means confined to 
Trinity, and wherever this is the case, they must be 
measured by college standards. If this standard is too 
high, then why do the schools allow their graduates to 
attempt the impossible? 

But I will go still further than that in reasserting 
the claims, based on the entrance papers that have 
come under my notice, that even the really elementary 
aspect of the subject is taught unsatisfactorily in many 
schools. 

The fundamental principles are ignored or lost in a 
maze of confusing and mechanically followed experi- 
ments, and what should be a splendid background for 
the more mature treatment of physics as pursued in 
college, has only resulted in confusing and incapacitat- 
ing the student. I do not claim that this is universal, 
but much too frequent; and in my own experience I 
find (except in a few shining exceptions) very little 
difference between the pupil who had physics before 
and the one who is grappling with the subject for the 
first time; and sometimes even the latter is the better 
student, because he is not tempted to count on the 
rather hazy recollections of his school course. 

If then Physics is to be taught in schools, let it be 
clearly understood whether the aim is to give the equi- 
valent of the first college course, or whether it is to be 
a really primary treatment. In the former case it 
should certainly be taught as in college, and I think 
that is possible with pupils over sixteen years of age. 
Otherwise let it be a real foundation for more advanced 
work, and not a mere kindergarten based on physics. 

Whether this foundation course should be recognized 
in the entrance examinations of a college, or not, is 
another question, which I do not propose to discuss 
here. 

I heartily indorse Mr. Andrews’s view that a physics 
teacher requires more constant training than a teacher 
in many other branches, and that it is necessarily 
harder to find good ones. But I am still convinced 
that too much laboratory, and too few problems and 
explanations, account for much of the inefficiency in 
school teaching. The inductive method is absurd in an 
elementary course, but that is too large a subject to go 
into here. HENRY A. PERKINS. 

Trinity College, Jarvis Physical Laboratory, Hart- 
ford, Conn., November 24, 1905. 
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A TYPICAL AMERICAN TOURING CAR. 

The annexed sectional cut shows in considerable de- 
tail the mechanism of a gasoline touring car of dis- 
tinctively American type. From the manufacture of 
a single-cylinder runabout and light tonneau, the mak- 
ers of the Cadillac machines have risen to the con- 
struction of the huge car seen below. In doing this, 
however, they have wisely retained features which 
contributed largely to the success of the smaller mod- 
els, and at the same time added several novel improve- 
ments. Thus we see on the touring car engine copper 
water jackets, variable-lift mechanically-operated inlet 
valves, and the same floatless atomizer or mixer that 
have been used heretofore; while a distinct novelty 
for a car of this kid is the employment of a planetary 
transmission gear which, in connection with a clutch 
in the flywheel, gives three speeds forward with a di- 
rect through drive on the third, or high speed. The 
special form of three-speed planetary gear for the 
large touring car was developed from the two-speed 
gear of the smaller machines by the addition of only 
one moving part. As is well known, this transmission 
is well adapted for continuous heavy pulling, because 
it has no high-speed parts and its gears are subjected 
to lower tooth strains, size for size, than those of any 
other common type of transmission. With this type 
of transmission it is possible to pass instantly from 
one speed to another by simply pushing a lever. 
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telescopic universal joint, 59, is to be noted. The car 
has a spur-gear differential and bevel driving pinion, 
61, which can be readily adjusted from the outside. 
The main rear axle is a solid tube having ball bearings 
on each end for the wheels. The live axle extends 
through these, and drives them by means of jaw 
clutches that lock it to the outside face of the hubs. 
The car has long, heavy springs, besides a transverse 
spring at the back. Its wheels are shod with 34 x 414- 
inch tires, and it has a wheel base of 100 inches, while 
the length of the frame itself is over 12 feet. The 
weight complete is in the neighborhood of 2,600 pounds. 
The 4% x 5-inch engine is rated at 30 horse-power, and 
it is capable of driving the machine at a rate of speed 
of 50 miles an hour. 

Altogether this car is a good example of that sim- 
plicity of construction that is aimed at by almost all 
American builders. 

tm 
A Novel System of Wireless Telegraphy. 
BY DR. ALFRED GRADENWITZ, 

Our readers will doubtless remember the beautiful 
experiments in wireless telephony which were made 
by Herr F. Ruhmer on the Wannsee Lake, near Berlin, 
last year and continued with increasing success in the 
cdurse of last summer. Now the inventor has applied 


his process to optical telegraphy. 
In optical telegraphy the rays issuing from a pro- 
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ium cell at the receiving station to alter the resistance 
of the electric circuit through the telephones, thereby 
producing intermittent humming sounds which vary 
with intervals corresponding to those of Morse signals. 
The pitch of this sound will depend on the frequency 
of the interrupter. Whereas in transmitting language, 
uncertainties are possible on account of the different 
acoustical intensities of the different vowels, the same 
sounds have to be heard here for more or less pro- 
longed intervals. It has therefore been possible to 
insure perfectly clear transmissions of signals in at- 
mospheric conditions which would have rendered diffi- 
cult the transmission of language. The beginning of 
a communication is indicated by a bell, operated by the 
selenium cell without the agency of any wire connect- 
ing it with the transmitting station. 

The satisfactory results of the experiments so far 
made, go to show that this system of optical telegraphy, 
like the analogous system of optical telephony, will 
be used to special advantage in the case of transmis- 
sions over short distances. 

eee 
A Prize for Cement Essays. 

Prizes to the value of 15,000 marks are being offered 
conjointly by the Prussian government and the Ger- 
man Society of Portland Cement Manufacturers for es- 
says on the processes which take place during the hard- 
ening of hydraulic cements. The following questions 
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LONGITUDINAL SECTIONAL VIEW OF A FOUR-CYLINDER GASOLINE TOURING CAR OF DISTINCTIVELY AMERICAN DESIGN. 


, Throttle lever; 2, steering wheel; 3, steering column; 4, clutch and brake pedal; 5, spark coil: 6, vibrator; 7, 5-gallon gasoline tank for supplying carbureter by gravity ; 8, copper water jacket; 9, cylinder wall; 10, piston 
rings; 11, piston and oil groove; 12, compression chamber; 13, inlet valve; 14, spark plug; 15, relief cock; 16, exhaust valve; 17, carbureter; 18, inlet pipe; 19, exhaust pipe; 20, bonnet; 21, 22, water pipes; 23, gear for 
driving oil pump ; 24, radiator cap: 25, water tank; 26, radiator; 27, radiator fan ; 28, chain for driving fan ; 29, starting crank; 30, centrifugal water pump; 31, spring hanger; 32, cemmutator ; 33, front spring; 34, tubular 
axle; 35, oil pump for governing device ; 36, tubular sub-frame supporting engine ; 37, piston of oil governor; 38, reserve oil chamber of governor ; 89, rod connecting steering levers of front wheels ; 40, connection to steering 
column; 41, exhaust valve cam ; 42, variable inlet valve cam ; 43, bearing for slidable cam shaft; 44, 45, connecting rod and crank; 46, crank cheek; 47, crankshaft; 48, flywheel ; 49, double-faced expanding clutch in fly- 
wheel ; 50, ball bearings of transmission shaft ; 51, planetary transmission giving three speeds ahead and one reverse; 52, double-acting transmission brake ; 53, universal joint of driving shaft; 54, exhaust pipe ; 55, brake 
rod ; 56, pressure pipe from exhaust pipe t.o gasoline tank ; 5%, universally-jointed driving shaft; 58, muffler; 59, slidable universal joint; 60, rear spring; 61, bevel driving pinion ; 62. 63, pinions of spur gear differentiai ; 
64, differential gear casing ; 65, 20-gallon gasoline tank ; 66, transverse rear spring support ; 67, pressed steel side frame; 68, swinging filler for gasoline tank ; 69, wood frame of body; 70, aluminium body; 71, tonneau ; 72, 


side entrance door, 


gears are always in mesh, and there is no chance of 
stripping them from bad manipulation. 

The engine is governed by varying the lift of the 
inlet valves. This is accomplished by sliding the cam- 
shaft (the inlet-valve cams of which are tapered) 
bodily lengthwise and thus bringing the lower part of 
the inlet cam, 42, beneath the roller of the inlet-valve 
stem, 13. The result is the valve does not open so 
much and the engine is throttled. The camshaft is 
slid by means of a piston, 37, moved in a cylinder by 
oil pumped by a rotary gear pump, 35. The camshaft 
is set for maximum lift normally, and held in this 
position by a spring. When a by-pass controlled by the 
throttle lever, 1, is opened, oil is drawn from the reser- 
voir, 38, and pumped against the oil piston, thus forcing 
it, its rod, and the camshaft as well lengthwise against 
the spring. This is a simple device, which has been 
found to work well in practice. The lubrication of 
the engine is entirely by splash, only one sight-feed, 
supplied by a mechanical oiler, being used. A series 
of inclined troughs on the inside walls of the crank- 
case carry the oil from one end of the motor to the 
other and back, while curved oil pipes on each crank 
box pick up oil and conduct it to the bearings. The 
commutator is placed in a hole at the base of the radi- 
ator. The jump-spark system with coils having vibrat- 
ors and with batteries as a current source, is used. A 
gear-driven centrifugal pump circulates the water. Ball 
bearings are used throughout, and a special form of 


jector are, as a rule, intercepted at given intervals, so 
as to form luminous flashes, succeeding one another 
more or less rapidly. In the Ruhmer telegraph system, 
on the contrary, the so-called speaking arcs are utilized 
by superposing on the direct current circuit of the 
lamp placed at the sending station in the focus of a 
projector, a continuous current frequently broken by 
means of a mechanical interrupter, the opening and 
closing being insured by a Morse key, in accordance 
with ordinary Morse signals. At each closing of the 
telegraph key, the superposed and frequently interrupt- 
ed current will modify the luminous intensity emanat- 
ing from the electric arc, giving rise to luminous os- 
cillations which are projected toward the receiving 
station. If all the conditions be so arranged that the 
luminous intensity of the lamp is maintained constant, 
this process will insure not only a more rapid hand- 


ling of telegrams, but will permit at the same time of’ 


Keeping the latter strictly secret, as the human eye, 
incapable of discerning any more than 10 luminous 
alternations per second, will get the impression of a 
centinuous beam on account of the rapidity with which 
the luminous oscillations of the transmitting station 
will succeed each other. 

The receiving station is arranged in a way analogous 
to those of optical telephony, comprising two tele- 
phones and one parabolic reflector in the focus of 
which the selenium cell is placed. The luminous os- 
cillations of the transmitting station act on the selen- 


are those offered for investigation, any or all of which 
may be taken by the competitor: Demonstration of 
the properties and of the hardening process of calcar- 
eous hydraulic cements, synthetically, analytically, mi- 
crosopically, mineralogically (hardening in air, fresh 
water, and sea water). (a) To prove whether silicic 
acid, alumina, and oxide of iron combine with lime as 
crystalloids in stable proportions, or as colloids in 
varying proportions. (b) To prove whether double 
combinations result between silicic acid, alumina, and 
oxide of iron with lime, and in what manner these 
substances are engaged in the hardening process. (c) 
Consideration of the swelling phenomenon which ac- 
companies the hydraulic hardening. (d) Consideration 
of the influence of the temperature and length of time 
of the burning process on the different kinds of hydrau- 
lic cements. (e) Properties of puzzolana and its hard- 
ening with lime; beginning with silicic acid as the 
most active and prevailing puzzolana, alumina, oxide 
of iron, and manganese, independently and in combina- 
tion with silicic acid, either as natural or artificial 
puzzolana. The papers must be written in German 
and submitted under a nom de plume to the Ministry 
of Public Works, 80, Wilhelmstrasse, Berlin, on or be- 
fore December 31, 1906. The papers will be adjudi- 
cated by a committee comprising Profs. Van’t Hoff, 
Schiebe, and Fresenius, Drs. Michaelis and H. Passow, 
and Messrs. E. Crammer and F. Schott, and officials of 
the Royal Testing Station, Berlin. 
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NATURAL AND ARTIFICIAL FLIGHT. 
BY E. WILSON. 

The present writer’s experience in experiments with 
aeroplanes has demonstrated to his satisfaction. that 
glides with fixed passive surfaces of sufficient area (175 
square feet) according to Lilienthal, Pilcher, and Cham- 
ber’s dimensions, are an admirable means of courting 
sudden death. Aeroplane fixed surfaces present such 
an enormous “sail area,’ and the wind is so notoriously 
capricious, that to endeavor to reduce flight to perfec- 
tion, as in the eagle, condor, albatross, and other 
“sliders,” is to attempt the impossible. Why? For 
the simple reason that we are attempting an advanced 
stage of progress before we have attained elementary 
flight, i. e, initial extended flights at will. As a for- 
cible illustration of the vagaries and force of 
the wind, the writer recently, at the top of the 
Watkin tower, Wembly Park, 160 feet high, in 
carrying an artificial wing ten feet long by 
four feet wide, was thrown sprawling on the 
platform by an unexpected gust. 

Shall man ever reproduce, by his method, “the 
way of an eagle in the air’? Decidedly, pro- 
vided he departs from his present tendency to- 
ward the aeroplane, and constructs his dynamic 
aerial ship more on practical lines and in ac- 
cordance with natural laws as embodied in the 
bird, bat, and insect. Artificial flight resolves 
itself into reproducing Nature and her prin- 
ciples by man’s method and ingenuity. We 
have abundant testimony by Pettigrew’s re- 
searches that the artificially-constructed wing 
becomes in action a powerful propeller, sus- 
tainer, and aeroplane, increasing in efficiency 
with the speed at which it is driven. Screws, 
moreover, opposing a slanting plane, will create 
an ascensive movement, or horizontally, will in- 
crease the disposable weight apart from the mo- 
tor and apparatus proportionately as speed in- 
creases, but will not retard descent, as in the 
artificial wing. Herein the wing has an in- 
herent advantage, theoretically, over the screw, 
but the writer considers in practice the screw 
far more practical, basing this remark on his 
own experiments with full-sized apparatus. 

Nothing is better established than that 
theory and practice will not agree in aerial: ex- 
perimentaticn when we come to test our ap- 
paratus. Such is the erratic behavior of the 
wind that it entirely upsets our calculations, be- 
sides our machines. In Fig. 1 two Pettigrew type of 
wings are shown (somewhat hastily put together for 
photographing only), to test their efficiency when actu- 
ally in the air. The results were extremely disappoint- 
ing, the apparatus in many trial flights, and reducing 
and adjustment of weights, refusing to “glide,” even 
at its earliest trials before they began to show signs of 
considerable usage. Attempts were made with and 
against the wind, with the apparatus held perfectly 
horizontal (Fig. 2), but though the height of the spe- 
cially erected staging is 60 feet, results, and poor re- 
sults at that, could be obtained only by increasing the 
surface which, for flapping flight, of course, was inad- 
missible. The weight of the second model, Fig. 2, was 
approximately 250 pounds, with aeronaut and contem- 
plated motor of 6 horse-power, being 22 feet tip to 
tip, with a “tail” five feet long and three feet across. 
In beating the air the anterior margin of the wings, 
being heavier and semi-rigid, created a tendency to 
pitch the machine forward and downward; indeed, it 
was recognized by the writer that the Pettigrew form 
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of wing, as advocated, although suitable for laboratory 
experiments, is quite unsuitable for full-sized appar- 
atus in the air itself, the power transferred to the front 
edge being wrongly applied. The last experiment with 
this type of wing is shown in Fig. 3, when the appar- 
atus launched from the top of the Watkin tower, 160 
feet high, while swaying in a 40-mile wind similar to 
a bird in strong cross currents, retained its balance per- 
fectly, reaching terra firma, though but a short distance 
away, on a perfectly level keel. A previous trial with 
the weight more forward from the center caused the 
apparatus: to plunge headlong. Sufficient experience, 


however, with the full-sized models, has justified the 
construction of two new winged apparatus on new and 
more advanced lines, more in accordance with Na- 


Fig. 2.—Attempts Were Made With and Against the Wind with 


the Apparatus Held Perfectly Horizontal. 


ture’s plans. The first is for individual or one-man 
flight, for use with a gasoline engine of 6 horse-power, 
the wings being deeply concave with semi-rigid anterior 
margins, and graduating posterior edges. One pair 
only will be employed, each 8 feet long by 6 feet wide, 
with a fan-shaped tail at the rear. It is estimated at 
240 reciprocating strokes per minute the machine will 
be propelled in an ascensional and forward flight of at 
least 180 feet per minute, or 3 feet per second. The 
second apparatus, on the same lines, has eight wings 
measuring 18 feet from tip to tip, flapping alternately 
to conserve weight and driving power. It will be tested 
with a gasoline motor of 50 horse-power. A third ma- 
chine, nearly completed, is now on the top of the Wat- 
kin tower (Fig. 3), Wembly Park, England, and is 
the favorite machine of the writer. It is 70 feet long, 
10 feet wide at the center, and will be elevated by 
thirty ascensional screws 5 feet diameter, with a fine 
pitch. There are four propulsive screws seven feet each 
in diameter, capable of revolving at high speed, driven 
in opposite directions. The whole machine will be 
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driven by a gasoline engine of 100 herse-pewer weighing 
400 pounds. 

a a 
Lippmann’s Improved Method of Color 
Photography. 

Prof. Lippmann has lately found a new method for 
obtaining photographs in natural colors by the use of 
a bichromated film, and obtains some very striking 
results. 

In the author’s well-known process, we can reproduce 
colors by using a transparent sensitive layer which is 
placed against a mercury bath during the exposure. 
After developing, the original colors of the object are 
seen by reflection. The nature of the sensitive layer 
is indifferent. We may use gelatino-bromide of silver, 
a layer of albumen, gelatine or cellulose bi- 
chromated, etc. To operate with cellulose, a 
solution of it is flowed upon glass. After dry- 
ing it is bleached by washing in dilute hydro- 
chloric acid and then treated with a 3 or 4 
per cent bichromate solution. The dried layer 
is exposed in a frame adapted over a mercury 
bath until a trace of the image is observed in 
brown. It only remains to wash out the rest of 
the bichromate with water, when the colors ap- 
pear at the same time. In this case the colors 
are seen only while the layer is wet. They dis- 
appear upon drying, but come back when the 
layer is again treated with water. This action 
seems to be due to the effect of light upon the 
hygroscopic properties of the film. The bichro- 
mated substance becomes less swelled by the 
water where the light has been, strongest, that 
is, in the maxima of interference. Wetting 
makes the layer heterogeneous from a physical 
and an optical standpoint, and the effect is dis- 
tributed in the mass according to a periodic law. 
M. Lippmann then sought to replace the water 
by a solid substance. Using an iodide of potas- 
sium solution, he finds that after drying the im- 
age is faintiy visible. The unequal distribution 
is thus maintained, and we have the resulting 
interference effects. If now we treat the dry 
layer charged with iodide of potassium with a 
nitrate of silver solution (20 per cent) the col- 
ors become very brilliant and the effect is re- 
markable. No doubt the same unequal, distribu- 
tion is kept up with the iodide of silver which 
is formed in this case, but the film still remains 
transparent, and the iodide seems to be in the 
state of solution in the film. By observing the plates 
which are thus formed by transparence, the image ap- 
pears in its complementary colors and the negatives 
which are thus obtained are striking. If in the future 
we are able to secure the same results with gelatino- 
bromide of silver, we could then make proofs in print- 
ing frame which would have the natural colors and ob- 
tain much better success than with bichromated films 
which are not very sensitive nor orthochromatic. 

OOO +O Oe 

After the bursting of a flywheel in an American 
mill the superintendent designed and had constructed 
a large wooden flywheel 30 feet in diameter and 9 feet 
face. The rim is 12 inches thick, and is built up of 
forty-four courses of ash plank. The segments break 
joint, and are glued and bolted together. There are 
two hubs and two sets of arms, twelve in each set, 
and all of cast iron. The wheel weighs about 104,000 
pounds, and was tested to a speed of 76 revolutions per 
minute, corresponding to a rim speed of 1.36 miles 
per minute. 


Fig. 1.—Two Pettigrew Wings. 


NATURAL AND ARTIFICIAL FLIGHT. 


Fig. 3.—The 160-Foot Tower from Which the Apparatus Was 


Launched. 
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THE KORYAKS OF SIBERIA AND THEIR GREAT WHALE 
FESTIVAL, 
BY WALTER L, BEASLEY. 

The American Museum of Natural History, through 
the investigations of Mr. Waldemar Jochelson, the 
Russian scientist and traveler, who, for two years past, 
has carried on explorations at the head of the Jesup 
Siberian Expedition, will shortly announce some inter- 
esting and noteworthy results from these extensive 
and systematic surveys of the peoples of northeastern 
Asia. Mr. Jochelson has nearly completed his first 
memoir, and sails shortly for Europe, where he will 
continue preparing other volumes of the series. This 
explorer, together with his co-worker, Mr. Bogoras, 
brought back over ten thousand specimens, consisting 
of fur costumes, household utensils, and ceremonial 
objects, the largest number ever brought back from 
this region. The descriptive accounts of the whole ex- 
pedition will portray the everyday life, religion, and 
customs of some of the most obscure and isolated 
dwellers on the earth to-day, adding a new and fasci- 
nating chapter to existing primitive life in Asia. The 
aim of the expedition was to settle the unsolved prob- 
lem as to the early history of the native races of our 
continent and their relation to those of Asia. The final 
results of these investigations, though not entirely 
worked out at present, are enough to show conclusively 
that the isolated tribes of northeastern Siberia and 
those on the northwest coast of our own shores in re- 
mote times were one race, similar in type and possess- 
ing a common culture. Mr. Jochelson, in a recent 
interview, has favored the writer with some of the 
odd and characteristic modes of life and strange cere- 
monial customs of one of the native tribes visited by 
him, which will appear in his forthcoming volume. 

Mr. Jochelson was the first white man to witness 
and gather a full interpretation of these mysteri- 
ous rites and performances. Among the _ interest- 
ing races studied were the maritime Koryaks, living 
in scattered villages along the shores south of the 
Bering and Okhotsk seas, and also on the bays of 
Gishiga and Penshina. These resemble mostly in 
mythology and other ethnological points the Haida 
Tlinyit and Tsimshian of the northwest coast of Amer- 
ica. They number about 10,000, and are 
separated into two divisions, the mari- 
time and reindeer people. Both women 
and men wear boots and garments made 
of reindeer skin, which are obtained in 
exchange from inland deer breeders for 
oil, blubber, seal, and walrus thongs. 
The maritime Koryaks use dogs exclus- 
ively for traveling, which is done most- 
ly in the winter months, when the whole 
country is covered with snow and ice. 

A striking and characteristic phase 
of Koryak life is their peculiar hour- 
glass-like houses. These are remark- 
able subterranean habitations, having 
a squalid atmosphere almost unbear- 
able to the white traveler. From a dis- 
tance one of the houses has the appear- 
ance of some huge inverted funnel aris- 
ing out of a snowbank. The crater-like 
top, besides forming a roof, is used as 
a general storing place for food and all 
sorts of articles. It slopes downward 
to an aperture in the center, which 
serves as a smoke-hole, ventilator, and 
passageway below. A number of logs 
arranged in a circle support the frame- 
work of the roof, the lower end of which 
rests on a secondary pile of timbers, 
forming the slanting walls of the inte- 
rior. For nearly nine months the whole house is 
banked and covered up almost to the protecting roof 
with tons of snow, chinked in with frozen earth and 
debris. This brings the inmates at all times about 
ten feet below the surface. Undoubtedly the most 
astonishing and spectacular feature of the Koryak 
house is the means of entrance. This 
is accomplished by scaling a narrow 
split log, extending down from the roof, 
having holes cut in it for the feet and 
hands. The interior is reached by de- 
scending another perpendicular hewn 
stairway covered with a slippery coat- 
ing of grease and soot, which none but 
a native can successfully accomplish. 
The inclosure has a ground floor, and is 
barren of anything in the shape of fur- 
niture. Large copper vessels for cook- 
ing seal and blubber and a kettle used 
for melting snow are the chief house- 
hold utensils. The diet is limited al- 
most exclusively to fish, half-cooked seal 
and whale flesh, with Russian brick tea 
as an occasional luxury. Some thirty 
to forty of both sexes, usually relations, 
inhabit one dwelling. Small skin sleep- 
ing booths, some six feet high by five 
in width, heated by a lamp in the cen- 
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ter, are arranged around the walls. These are assignel 
to married couples and the young girls, several of the 
latter occupying one booth. Invariably thick fumes 
of smoke and soot fill the room. Dogs play an im- 
portant part in Koryak religion, which is full of Sham- 


Interior of Koryak Underground House. 


anism and magic. They are often offered as sacrifices 
and are thought to be one of the most potent agencies 
for keeping away evil spirits and maladies. For this 
reason the form of a dog is always hung from a roof 
top. 

Mr. Jochelson was fortunately able to be present 
at one of the most curious and weird of all the Koryak 


Koryak House in Northeastern Siberia, Showing Curious Ladder-Stairway 


to the Roof-Entrance. 


ceremonials, namely, the whale festival, among the 
most important and spectacular events of the year. 
The main features are here related for the first time, 
and as a primitive ceremony full of magic and super- 
stition, it is unqtestionably unique, both in its con- 
ception and execution. The whale feast is held in the 
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Hauling the White Whale Ashore. 
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fall, after the animal has been caught. The essential 
part of the celebration is based upon the idea that the 
captured whale has come to visit the settlement, during 
which time he must be treated with great respect and 
hospitably entertained, for he is destined to return to 
the sea, where he will tell his companions of the good 
time which was given him, and induce his relatives to 
pay the Koryaks a visit, as he will probably do also. 
For, according to their mythology, all are one tribe of 
related individuals, and live in a settlement somewhere 
in the under-sea world. All the inhabitants of the 
village take part in the feast. The white whale is now 
very scarce in the bays of Okhotsk Sea. They are 
harpooned and caught in seal nets out on the ice floes 
in the open fissures, which they are compelled to fre- 
quent for breathing purposes. When the hunters are 
seen approaching with a sled, drawing the body of the 
animal, the women at once light a fire on the beach 
and don their dancing coats and boots and execute a 
sort of welcome dance, accompanied by singing the 
words: “Ala-la-la-no! Ala-la-la-ho!” which means: “Ah! 
a dear guest has come.” As soon as the sledge with 
the whale reaches the shore, the dancers return to 
their houses and remove their dancing costumes, and 
return with a large plaited grass mat to lay the body 
of the distinguished guest upon, and pails and utensils 
to gather the blood. The men carve up the whale; 
the meat, blubber, and skin are divided into parts and 
distributed to the hunters. The head, destined to play 
a prominent part in the celebration, is wrapped in a 
grass hood and put upon the roof of the storehouse. 
On the evening of the day the whale is captured, the 
first part of the celebration in honor of the mighty 
guest is given, in the house of the hunter who killed 
him. It was held in the largest of the underground 
houses of the settlement. The women and men from 
near and distant dwellings arrived at intervals, and 
ascended the steep log stairway to the roof, and de- 
scended again to the inside by a similar way. Many of 
the women were burdened with cooking vessels on the 
back and dangling offspring, yet they climbed the slip- 
pery and soot-covered logs with the greatest ease. 

The interior of the subterranean edifice had a 
mysterious and gloomy appearance. Hight’ stone 
lamps, corresponding to the number of 
families participating in the festival, 
were burning around the room, and gave 
off a very unpleasant smell of seal oil. 
The walls, black with soot, completely 
absorbed the light of the lamps, and it 
was very difficult to discern the inmates, 
who were almost entirely shrouded 
in the vastness of the underground 
house. They seemed like apparitions 
moving to and fro. All spoke in whis- 
pers, for fear of awaking the guest be- 
fore the right time. The women were 
busy cooking and mixing berries, edi- 
ble grasses, and roots into puddings. 
The men were sitting silently in half- 
circles near the house-posts, while the 
youths and children were standing or 
sitting on the ground near the hearth. 
Near the left of the entrance was set 
up a sort of shrine or altar, on which 
were placed charms adorned with plaited 
grass. One of the most prominent of 
these charms was the sacred fire-board. 
This is one of the most essential and 
highly prized of the ceremonial objects 
of the Koryaks, and is employed in the 
first part of the whale festival. Besides 
acting as a fire-making apparatus, it is 
also considered a potent charm, and is 
supposed to take care of the welfare and to keep all 
evil spirits from the owner’s household. The sacred 
fire-board is particularly the master of the underground 
house, and the helper in the hunt of sea mammals. 
-It is usually a board of aspen wood crudely 
carved in the shape of a human figure, having eyes, 
nose, and mouth, with holes in it. In 
these a round wooden shaft is turned 
by means of a bow. The drill is held in 
position by a person pressing the chin 
or hand down on a bone socket arranged 
on the upper part of the drill, while the 
lower part is quickly revolved in the 
holes. Two or three are sometimes re- 
quired to work this implement, though 
the aspen wood ignites readily. There 
is a rigid taboo against using the fire 
furnished by others or cooking on a 
strange hearth. The vessels of one fam- 
ily must not be brought into contact 
with the fire or hearth of another; if so, 
it would be a desecration to the family 
hearth, and is likely to prove infectious. 
When, owing to frequent use, the entire 
bed of the fireboard is filled with holes, 
a new one is made; the old one, how- 
ever, is preserved as a cherished heir- 
loom and kept in the place set aside for 
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the sacred objects. Often fire-boards are found that 
have outlasted three or more generations. 

After an interval all the families went out, and re- 
turned with bundles of fagots, and these were heaped 
up in a large fire on the hearth, which lighted up and 
made the interior less gloomy than 
before. Amid the silence that was still 
reigning the women placed kettles near 
the fire and melted in them the blubber 
of the white whale, and continued to 
whisper to one another. They finished 
the preparation of the puddings which 
the white whale was to take along on 
its journey to his former home. When 
they were ready, the women represent- 
ing the different families passed from 
one corner to the other, and tendered 
presents in the shape cf small pieces of 
the puddings. After this two men as- 
cended the roof and brought down the 
head of the white whale, and suspended 
it on a cross-beam at one side of the 
house. The appearance of the honored 
head of the chief guest, symbolizing 
his entrance and presence among them, 
now broke the long silence which had 
reigned before. Instantly from all sides of the house 
were heard joyful exclamations of the women, saying: 
“Ah! here the dear guest has come! Visit us often! 
When you go back to sea, tell your friends to call 
on us also. We will prepare just as nice food for 
them as for you. We have plenty of berries,” etc.— 
and they pointed with their fingers at the puddings 
that were placed on 
boards. Everybody 
in the house was 
now carried away 
with excitement. 
The men and chil- 
dren conversed 
loudly and crowd- 
ed around the 
hearth; then the 
host, with a grass 
collar around his 
neck, took a piece 
of the fat of the 
white whale and 
threw it in the 
flame, saying, “We 
are burning it in 
the fire for thee!” 
After this he went 
to the shrine, and 
placed__pieces of 
fat before the guar- 
dian fire-board and 
smeared its mouth 
with fat. This was 
a signal for general 
feasting to begin, 
and all those per- 
sons:in the house 
began to partake of Bed. 
food. Here is the 
menu of the banqueters at this queer celebration of 
the Arctic world. They ate dried fish dipped in whale 
oil, boiled whale meat, broiled skin of the whale, and 
pudding. The ceremony had now reached its height. 
The heat had’ increased so that the men were com- 
pelled to take off their fur coats, while their bronzed 
forms, the excited countenances of the women, chil- 
dren’s faces 
smeared with 
oil, ghost - like 
atmosphere 
from the 
smoke and soot 
from the 
lamps, pro- 
duced astrange 
and unforget- 
table sight, bor- 
dering more up- 
on the unnatu- 
ral than the 
real. 

On the fol- 
lowing morn- 
ing the com- 
pany assem- 
bled to bid 
adieu to the 
honored hero 
of the deep. 
The hearth 
was converted 
into something 
like an altar; 
on it were 
placed the 
traveling bags 


Koryak Woman and Child, Ready 
for the Festival. 


Plaiting the Grass Mat, Which is to be the Whale’s 
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filled with puddings that had been frozen outside, also 
the head of the whale, which was wound around with 
sacrificial grass. Two sisters of the owner of the house 


put on long grass masks and officiated as priestesses. 
They knelt before the hearth, bent their heads over the 


Covering Up the Whale-Guest on the Beach. 


altar so that their masks covered the bags, and pro- 
nounced an incantation. The women, not supposed to 
have a strong heart, were afraid to meet with face un- 
covered the spirit of the white whale, which is be- 
lieved to be present at the ceremony of the equipment 
for the home journey. After a divination performance, 
the people proceeded with the finale of the festival, the 


sending of the animal’s head to its former habitat. 
Two men ascended the roof and let down into the house 
long thongs, to which the traveling bags and the head 
were tied. Puddings were also placed in these, and 
berries and sacrificial grass into the mouth for food. 
Thus festooned and provisioned, and having been fur- 
nished with five days’ entertainment and feasting, 


Koryak Fire-Making Apparatus. 
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Grass-Masked Women, Pronouncing Incantation Over the 
Whale Head. 
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the head was carried to the beach by the assemblage 
and launched into the sea. At the same time the fol- 
lowing farewell incantation was pronounced: ‘“Good- 
bye, dear friend! When the next high tide comes in, 
induce all your relatives to come with you!” It is 
thought that this incantation has the ef- 
fect of bringing sea animals in with the 
following tide. 

The accompanying illustrations are 
reproduced by the courtesy of the 
American Museum of Natural History. 

gpg 
A New Use for Glass. 
L’Illustration_ (Paris) publishes the 
following: Like reinforced concrete, 
reinforced glass is now more and more 
employed in_ buildings. Reinforced 
glass, the principle of which has been 
patented by an American, is made by 
rolling two sheets of glass between 
which is placed a metallic grating. 
The product shows remarkable cohesion 
and tenacity; and, in case of breaking, 
the pieces of glass, instead of separat- 
ing, remain adherent, held by the metal- 
lic grating. That is the principal ad- 
vantage of reinforced glass. By interesting experi- 
ments, recently made, MM. Schlernitzauer and Crocket 
have proved that a plate of reinforced glass, slightly 
less than a quarter of an inch thick, and a trifle over 
four feet long by about a foot and a half wide, could 
support a weight of about 1,047 pounds. Under 1,322 
pounds it did not break, but was only bent and cracked. 
Reinforced glass 
has another im- 
portant property: 
a small building, 
the walls of which 
are made of rein- 
forced glass, resists 
a very lively fire 
lit on the inside; 
whereas an_ ordi- 
nary window 
breaks at the first 
touches of the 
flame. 

— Such properties 
clearly fit reinforc- 
ed glass for roof- 


ing, shop-windows, 
and glass _parti- 
tions; but its ap- 


plication to the 
construction of 
staircases is par- 
ticularly success- 
ful, for glass stair- 
cases allow’ the 
easy lighting of 
the descents into 
basements. Their 
steps are not slip- 
pery, and, in case 
of fire, their su- 
periority over wooden staircases is incontestable. 


The Academy of Sciences of Vienna lately awarded 
the following prizes for scientific work in various fields. 
M. Oscar von Wiinscheim received a prize of 1,000 
crowns for his researches upon the questions relating to 
the theory of immunity of animals, vaccination, etc. 
M. Jellinsch, 
of Vienna, was 
awarded a 
prize of 500 
crowns for his 
work in the 
field of  elec- 
tro - pathology. 
M. E. Finger, 
of the same 
city, received a 
prize of 2,000 
crowns’ which 
will enable him 
to continue his 
important 
researches in 
the question 
o f contagion 
of syphilis in 
the case of 
monkeys. A 
prize of 2,000 
crowns was ad- 
judged to E. 
Emisch, of 
Prague, for 
his researches 
upon the dens- 
ity of gases. 


Ceremonial Grass Mask Worn 
During the Festival. 
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THE OIL FIELDS OF THE WEST, 
BY DAY ALLEN WILLEY. 

For the first time in the history of the American 
petroleum industry, the center of production of this 
staple has gone beyond the Mississippi River, 
wells of the West and Southwest during 1904 yield- 
ing more oil than the older fields comprised in 
Pennsylvania, Ohio, Indiana, and 
West Virginia. Reports compiled 
by the United States Geological 
Survey show that during the year 
1904, out of a total production of 
119,000,000 barrels, over one-half 
was represented by the States of 
California, Texas, Louisiana, Kan- 
sas, Colorado, Wyoming, and In- 
dian and Oklahoma Territories. A 
conservative estimate places the 
total quantity from the fields of the 
West and Southwest at 63,000,000 
barrels. 

The development of the oil-bear- 
ing sands in the West within the 
last few years has’ been truly 
phenomenal, when the records of 
past years are considered. Until 
recently the Appalachian and 
Lima-Indiana deposits 
have produced such a large 
percentage of petroleum 
that the quantity secured 
outside of this area has 
been so small as to be in- 
significant. For example, 
in 1898 the eastern fields 
yielded no less than 93.99 


on > 
per cent of the total, ac- 1 PANT Ht 
cording to the government OS aS 


statistics. The deposits in t 
California in 1897 were ; } 
comparatively small, for AVIAVUETRELREI DIANE 
the total quantity repre- 2 = 

sented by this State for 
that year amounted to less 
than 1,500,000 barrels. 
Prior to the “coming in” 
of the Spindle Top dis- 
trict in Texas, but 4,000 
barrels of oil were being 
secured daily from the 600 
wells at that time 
in operation in this 
State. In 1908, 
however, the indus- 
try in the West and 
‘Southwest had so 
expanded that it 
represented nearly 
45 per cent of the 
total yield, a de- 
erease being noted 
in Pennsylvania 
amounting to 708,- 
724 barrels. In all, 
the Appalachian 
and Lima - Indiana 
regions decreased 
during the same 
year about 4 per 
cent compared with 
1902, so that the 
total increase for 
the country came 
from the newer dis- 
tricts, although it 
represented nearly 
12,000,000 barrels 
of the total of 100,- 
461,337 barrels. Re- 
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markable as are these figures, the development since 
then has been far more rapid, as is shown by compar- 
ing 1904 with the preceding year. California alone 
furnished fully one-fourth of all the petroleum during 
1904, maintaining its position as the greatest oil-pro- 
ducing State, although in 1903 its record was about 
25,000,000 barrels. From the wells of Kansas in 1903 
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A General View of the Oil Field. 
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came but 600,000 barrels, although this quantity was 
181 per cent more than in 1902. In 1904, however, 
Kansas and the two Territories adjacent to it fur- 
nished no less than 6,000,000 barrels—a greater per- 
centage of increase than any other section of the coun- 
try, more than quadrupling their output for the previ- 
ous year.: Contrasting these figures with the yield 
from the principal foreign fields, it 
may be said that the United States 
is now supplying 60 per cent of the 
world’s petroleum—fully 34,000,000 
barrels more than Russia, estimat- 
ing the quantity secured from the 
Baku and other districts of the em- 
pire at 85,000,000 barrels annually 
—the latest calculation. The West 
and Southwest alone contributed 
last year a quantity equal to 74 per 
cent of the total Russian yield, but 
these statistics do not include many 
wells which have been brought in 
during the last four months, and in 
the estimate one of the most im- 
portant of the newer fields is en- 
tirely omitted, since it has only 
begun producing in quantities with- 
in the last two months. The States 
and Territories cited form 
only a portion of the oil- 
bearing area of the West 
and Southwest, which indi- 
cates its extent. As a mat- 
ter of fact, however, pay- 
ing wells have been bored 
in other sections, and to- 
day the traveler may see 
derricks erected all the 
way from the Mississippi 
River to the Pacific coast, 
while the width of the pos- 
sible fields from north to 
south can only be imag- 
ined as yet. Predictions 
have been made, that the 
present year will have a 
showing of 150,000,000 bar- 
rels for the United States. 
When the production of 
the newer fields is ana- 
lyzed, and _ consideration 
given the activity 
in boring wells and 
exploiting addi- 
tional territcry, 
these figures do 
not appear to be 
exaggerated. It can 
be said without 
contradiction that 
the industry in 
California and 
Texas has never 
covered a_ wider 
area, nor has it 
been more active. 
Despite the fact 
that the quantity 
from the older 
fields in Texas 
has considerably 
diminished, each is 
still yielding suf- 
ficient oil to main- 
tain the industry 
“on an important 
scale. True, nearly 
all the producing 
wells in the Spin- 
dle Top field are 
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being pumped, but there is no question that a very 
large deposit still underlies this portion of the State. 
Where in 1901 Spindle Top was its only field of any 
consequence, to-day Texas contains no less than five 
districts, the others being Sour Lake, Saratoga, Batson, 
and Humble, named in the order of their development. 
The Humble field was unknown at the beginning of 
the year, but the latest estimate puts its daily yield at 
between 80,000 and 85,000 barrels, although at the time 
of writing less than seventy-five flowing wells have 
“come in.’ Should these figures be maintained, the 
Humble will furnish more petroleum than all the 
others in the State. In Kansas and the Territories rigs 
have been erected in so many portions that it may be 
said that the industry is general in this part of the 
country, and it would not be surprising if even the 
present remarkable figures were greatly exceeded. In 
the State alone but 735 wells were producing oil in 
June, 1903. In six months the number had doubled, 
and at present it is estimated that fully 2,500 are flow- 
ing sufficiently to pay for their operation. The Cha- 
nute, the most important field, contains nearly one- 
half of this number, yet is still being exploited on an 
extensive scale. 

Apparently California promises to remain at the 
head of oil-producing States, despite the wide range of 
territory which has already been covered. The begin- 
ning of the industry was in the suburbs of the city 
of Los Angeles, when in 1892 the first paying well was 
sunk. A year later the Newhall district, as it is called, 
supplied about 100,000 barrels. Since that time im- 
portant deposits have been found not only in Los An- 
geles County, but in Ventura, Santa Barbara, Kern, 
King, and Fresno. The activity in Kern has assumed 
very large proportions. During 1904 it contributed 
fully 20,000,000 barrels of the California output, but 
the supply which exists in the original field is such 
that over 1,000 wells have already been bored in Los 
Angeles County, and this number will be considerably 
increased during the present year. Another important 
territory which added to the western and southwest- 
ern contribution during 1904 is the Jennings field in 
southern Louisiana. This is undoubtedly a portion of 
the oil-bearing sands which have been reached in 
Texas, and as it is located no less than 200 miles east 
from Humble, there is reason to believe that more or 
less petroleum exists all the way between these points. 
At present the output in the vicinity of Jennings aver- 
ages 1,000,000 barrels monthly alone. 

In considering the supply of petroleum from the 
West and Southwest as compared with the Hast, an 
important factor to be remembered is the wide diver- 
sity in the quality of the product. Thus far none has 
been found in California or Texas which is of as high 
grade as that secured from the Appalachian or the 
Lima-Indiana region. As is well known, the Pennsyl- 
vania. oil yields the most value. One hundred gallons 
of the crude represents about 76 gallons of fair grade 
illuminating oil, 3 gallons of lubricant, and 11 of the 
naphtha grades. ‘The quantity of waste seldom exceeds 
5 per cent. As yet practically all of the petroleum 
having a paraffine base comes from the eastern district, 
while the asphalt represents a large proportion of the 
western product. To a certain extent sulphur is also 
found, especially in the Texas oils, which further re- 
duces its value for commercial purposes. As refining 
in the West and Southwest is principally by means 
of intermittent distillation, the cost of purifying the 
crude oil is considerably greater than in the older 
fields. By the present methods about 20 per cent of 
the California and Texas oils can be obtained for 
illumination—nearly 50 per cent less than the paraffine 
grades of the East. To extract the sulphur it is usually 
necessary to redistill the liquid, treating it with copper 
oxide—an expensive process. For these reasons the 
ereat bulk of the Western oils are marketed in their 
crude state, being used chiefly for fuel, although kero- 
sene and naphtha for local consumption are obtained 
both on the Pacific coast and in Texas, while the manu- 
facture of lubricating oil is rapidly increasing. Since 
the construction of pipe lines from the principal fields, 
and the erection of tanks and other reservoirs at con- 
venient points, the economy of this liquid fuel has 
been so appreciated that the majority of the railroad 
companies, especially in the Southwest, have substi- 
tuted it for coal. It is also being supplied to sugar 
refineries and other industries for use in connection 
with stationary engines, and a large fleet of steamers 
plying from Pacific coast ports are burning it ex- 
clusively. Apparently the quality of the Western and 
Southwestern oil is not deteriorating, and as more and 
more sources of consumption are being found for it, 
the demand is rapidly increasing, although not in the 
same proportion to the supply. 

The following table, showing the carbon and hydro- 
gen in oils from the American districts, will assist in 
giving an idea of the quality of the several products: 


Carbon. Hydrogen. 
West Virginia heavy oil.......... . 83.5 13.8 
West Virginia light oi] .... -. . 1.1... 848 14.1 
Pennsylvania heavy oil.............. 84.9 13.7 
Pennsylvania light oil....... seceseee 82.0 14.8 
Texas Oil........ Cente eeeeees ereceeeeeee 86,8 18.2 
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THE JAPANESE NAVY AFTER THE WAR, 


The task that confronted the little Japanese navy 
at the outbreak of the recent war was simply stupen- 
dcus. By the book, and on paper, it was simply impos- 
sible of accomplishment. Theoretically, by all the laws 
of naval strategy, that navy should have been at least 
three times as large as it was to accomplish with cer- 
tainty the work that confronted it. At the outbreak 
of the war the naval forces of Japan and Russia in 
eastern waters were approximately equal; but for 
Japan successfully to accomplish what she set out to 
do, what it was absolutely necessary she should do 
if she were to win on sea and land, required a navy, 
and this without any reference to the fleet in reserve 
in the Baltic, practically double the size which she had 
at command. To blockade a superior fleet of battle- 
ships in Port Arthur and a squadron of armored cruis- 
ers at Vladivostock; to provide transport for nearly 
three-quarters of a million of men from Japan to Man- 
churia, convoy that transport, and maintain its lines 
of communication so secure that the fresh reserves, the 
wounded, the hundreds of thousands of tons of provi- 
sions, ammunition, guns, and general army supplies, 
might pass to and fro without fear of interruption— 
all this was a task for which a navy double the size 
of that of Japan would have been considered by the 
naval strategist none too strong. Furthermore, the 
seemingly insuperable task (we are now weighing the 
question as it was weighed before the events of the 
war had opened our eyes) -confronting the Japanese 
navy was rendered doubly discouraging by the fact 
that the waste of war in ships and general war mate- 
rial would be, for the Japanese, irreparable, whereas 
the enemy possessed in the Baltic reserves a fleet that 
was approximately equal in power, and in its principal 
units more modern in type, than the one with which 
Japan had immediately to deai in eastern waters. So 
that it was necessary, not merely to defeat and destroy 
an enemy who by virtue of his strategical position was 
stronger than themselves, but the victory must be ac- 
complished with the minimum of loss of ships—that 
is, if the Japanese remnant was not to be overwhelmed 
when the Baltic fleet reached the scene of conflict. 

It is easy to be wise after the event; but at the 
opening of the war of 1904, the naval strategists would 
have told us that if Japan won out “by the skin of 
her teeth,” and with but a pitiful remnant left of her 
own navy, it would be a most brilliant feat of arms. 
We doubt if even among the Japanese themselves, well 
informed as they were as to the actual efficiency of the 
enemy, it was expected that the successful termina- 
tion of the war would leave their navy anything but 
sadly wrecked. 

All the more splendid, then, are the results as they 
are recorded in the tabular statement which is here- 
with presented to the readers of the ScIENTIFIC AMERI- 
can; for not only did the Japanese navy cheerfully 
accept and patiently bear the double burden imposed 
upon it, but it has emerged from the struggle actually 
50 per cent stronger than it was at the outset. 

Of late, this Oriental race has shown to the western 
world some new and better ways of doing certain things 
in which the western world supposed itself to be pre- 
eminent. Japan has proved that it is possible for the 
personnel of a navy to be so perfect in skill, discipline, 
and dauntless courage, that it can not only win. out 
decisively against an enemy numerically superior, but 
that it may emerge from the conflict more powerful 
in ships and material than it was when the opening 
gun was fired. The Japanese navy performed many 
brilliant feats during the progress of the war; but 
not one of them was, in its way, more remarkable than 
the skill with which they recovered a whole fleet of 
Russian warships from the mud at Port Arthur and 
Chemulpo, took it over sea to Japan, and pushed for- 
ward the repairs so successfully as to make it possible 
for every battleship and cruiser before many months to 
go into commission under the flag of the Rising Sun. 

Interest in the conflict, at least in the United States, 
died out so quickly and absolutely with the signing of 
the Treaty of Portsmouth, that the American people 
have failed to realize the profound significance of 
those occasional telegrams from Tokio which have 
appeared during the past few months, stating that this 
battleship or that cruiser had been refloated and taken 
to Japan. As a matter of fact, every such announce- 
ment meant that the Japanese navy. was receiving an 
addition of strength and taking a higher stand among 
the navies of the world which, under ordinary circum- 
stances, would have required four or five years for its 
accomplishment. We are informed by Japanese naval 
officials that the damage done to the sunken fleet by 
Japanese mortar fire, and by explosives applied by the 
Russians themselves, is surprisingly small in compari- 
son with what would naturally have been expected. 
Every one of the eleven battleships and cruisers that 
has been captured or refloated is capable of thorough 
repair. Although many of them are badly knocked 
about between wind and water, the amount of damage 
below the waterline is unexpectedly small, and not one 
of the heavy blows struck by the mine or the torpedo, 
or the large high-explosive shell, has impaired the 
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Japanese Navy After the War. 


Battleships. 
ro 3 
.| 8 {38 
oO S =e 
Name. 3 ra 2) Remarks. 
A = ae) 
@ os 
A 
16,400 18.5 Nearly completed. 
15.90 | 185 Nearly completed. 
15,200 | 18.6 
15,200 | 18.3 
14,850 | 18.8 
i 18,566 | 18.0 Ex Russian Orel. 
Hizen.......... 1900 | 12,700 | 18.8 “ Retvizan 
Fugi..... .... 1906 | 12,500 | 18.5 
Suwo............. 1900 | 12,670 | 18.5 Pobieda 
Sagami. 1898 | 12.670 | 19.1 “  Peresviet 
Tango... ....... 1895 | 11,000 | 16.5 i Poltava 


1] Ships of 152,706 tons. 


Coast Defense Ships. 


Whi .. ......... | 1892 9,700 } 14.8 Ex Russian Nikolai 
Okinoshima ...| 1898 4,126 | 15.0 eS Apraksin 
Mishima....... 1895 4,648 | 16.0 ns Seniavin 
Chin Yen...... 1882 7,350 | 14.5 ; 
4 Ships of -.5,9'4 tons. 
Armored Cruisers. 

Kasuga......... 1904 7,700 | 20 
Nisshin ........ 190¢ 00 =| 20 

BO 6655s wciect' nies 1902 7800 | 21 Ex Russian Bayan 
Asama..., 1898 9.750 |} 22 
Tokiwa....... 1898 9,750 | 22.7 
Izumo.......... 1899 9,800 } 22.0 
Iwate..... 1900 9,800 | 21.8 
Adzuma. 1900 9,436 | 21.0 
Yakumo..,......| 1899 9,85! 20.7 


9 Ships of 81,686 tons. 


Protected Cruisers. 


Soya 1899 6,500 | 24.6 Ex Russian Variae. 
Wwsugaru. 19U0 6.630 { 20.0 “ Paltada. 
Chitose, 1898 4,760 | 23.8 
Kasaji 1897 5,416 22.8 


Suma... 1895 2,657 | 20.0 

Akicsushima ,.| 1892 8,150 | 19.0 

Idzumi.......... 1884 2,800 } 18.0 

Chiyoda........| 1889 2,450 | 190 

Hashidate.. ...| 1891 4,277 | 16.7 

Itsukushima, | 189 4,277 16.7 

Matsushima... } 1°90 4,277 | 16.7 

Naniwa........ rt a i ; 

Takachiho. 9 * 

Niitaka........ 1904 3,4.0 20.0 | Completed during war 
Tsushima. 1904 8,420 + 20.0 se - 
Otawa ... 1904 8,000 | 20.0 “* * 
Miyako.... 1,800 | 20.0 Sunk and re-floated 
Yayeyama 1,660 | 20.0 

Chihaya.... 1,250 | 21.0 


20 Ships of 71,741 tons, 


Japanese Navy Before and After the War. 


1904 1906 Increase. 
Battleships.. 85,250 tons | 152,706 tons.| 67,456 tons (80%) 
Coast defense. 9,850 ‘* 25,974“ 16, “ (178%) 
Armored cruis .. 178,886 ** 81,666 * 7,300 “ (10%) 
Protected cruisers.| 55,301 “ 71,741 * 16,440 ‘*. (80%) 


Totals... ......... 223,787 tons} 332,107 tons.; 108,320 tons (48%) 


integrity of the structure of the ship as a whole. Pro- 
tective.decks and ‘Waterline belts have done their work 
most effectually. Instances of penetration of the vitals 
of the ship are.few; and the shells that did enter have 

rought-no damage that cannot readily be made good. 

Without disparaging the skillful work done by the 
Japanese wrecking crews, it may be said that the sal- 
vage of the Port Arthur fleet is a splendid tribute to 
the genius of the naval architect. It is a complete 
verification of those theories of watertight subdivision 
and the combination of belt and deck armor, which 
have produced the many-compartmented modern war- 
ship. To be convinced of this, recall for a moment 
the prodigiously rough treatment to which this Port 
Arthur fleet has been exposed in the last two years. 
Torpedoed in the first night attack; pierced at the 
waterline in the offshore engagement next day; patched 
up temporarily by the use of wooden cofferdams; 
struck repeatedly by mines (in the case of one ship 
twice in the same spot); again repaired under emerg- 
ency conditions; taken to sea and put through a fleet 
engagement of seven hours’ duration; brought back 
to Port Arthur, to be finally sunk under a four days’ 
bembardment by 11-inch shells; wrecked by heavy 
charges of gun-cotton applied within and without by 
the Russian officers themselves—these ships, after 
spending six to eight months at the bottom of Port 
Arthur harbor, are floated, and some of them taken 
under their own steam across the stormy Sea of Japan 
to be repaired and put in first-class shape at, Japanese 
dockyards. 

That the ships were raised at all was due largely to 
the elaborate system of watertight compartments. To 
illustrate how complete this is, we show several views of 
that portion of the French battleship “Charles Martel” 
which lies below the protective deck. This vessel is 
selected because the later Russian ships are either of 
French construction or follow French designs. We do 
not know the total number of compartments in such a 
ship as the “Pobieda,” but how complete is the modern 
system of subdivision may be judged from our own 
battleship “Connecticut,” now building at the Brooklyn 
navy yard, which has 71 separate watertight compart- 
ments in the double bottom, 155 between the double 
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Gunboat ** Gaidamak.° Coast defense ** Mishima °° (ex ‘‘Seniavin’’) Battleship ** Suwo % (ex ‘*‘ Pobieda’’) Battleship ** Sagan 
400 tons, 22 knots. 4,648 tons, 16 knots. 12,670 tons, 18.5 knots, 12,670 tc 
Second-class battleship °* Eki? (ex ‘‘Nikolai’’) Protected cruiser ** Soya °? (ex ‘‘ Dariag’’) Coast defense ** Okinoshima ” (ex ‘‘Apraksin’’) 
9,700 tons, 14,8 knots. 6,500 tons, 24.6 knots, 4,126 tons, 15 knots. 


RUSSIAN WARSHIPS RE-FLOATED AT PORT ARTHUR AND CHEMULPO AN: 


AMERICAN 


4 


—s 
- 


MM (ex ** Peresviet’*) Protected cruiser ** Tsugaru % (ex ‘‘ Pallada’’), Battleship ** Iwamii%? (ex ‘‘ Orel’’) 
ong, 19.1 knots, 6,630 tons, 20 knots. 18,566 tons, 18 knots, 
Battleship ** Hfizen % (ex ‘‘ Retvizan’’) Battieship ** Tango (ex ‘* Poltava’’) Armored cruiser ** Aso (ex ‘* Bayan’*) 
12,700 tons, 18.8 knots. 11,000 tons, 16.5 knots, 7,800 tons, 21 knots, 


D CAPTURED IN THE SEA OF JAPAN THAT NOW FLY THE JAPANESE FLAG. 
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bottom and the protective deck, and 101 above the pro- 
tective deck, making a total of 327 in the whole ship. 

In salving these vessels, the Japanese divers first 
went down and closed all holes in the shell of the ship 
with timber, canvas, and cement, or other material; 
shut all the watertight doors that were accessible; and 
then put powerful pumps at work to empty the water 
from the hull. In the case, for instance, of the battle- 
ship “Peresviet,’ two salvage steamers were placed 
one on each side, and their powerful pumps were as- 
sisted by a centrifugal pump and three pulsometers 
which were on board the ship itself. When all these 
pumps were working together, the enormous amount 
of 13,000 tons of water per hour was pumped out of 
the ship. This is more than the total displacement of 
the ship at her normal draft. The ‘“Peresviet” was 
immersed 7 feet in the mud, and, as she lifted, the 
divers, of whom there were twelve squads, went care- 
fully around the ship, closing all openings into the 
hull. From June 30 to July 2 the ship lifted 3%4 feet; 
on July 3 she lifted 3 feet more, at which time she 
was immersed only about 3 feet below her normal 
draft. In spite of the fact that twelve holes made by 
11-inch mortar shells were visible in the upper deck, 
of which four pierced the protective deck, and although 
four large holes were reported by divers as existing 
below the armor deck, one of which was 18 inches deep 
by 7 feet long, it is evident that no vital injury was 
done to the ship; for after being raised she was taken 
to Sasebo, Japan, under her own steam. : 

The same feat was performed with the armored 
cruiser “Bayan,” and the battleship ‘“Poltava” was also 
found to be navigable under her own engines. 

As a matter of fact, the condition of these ships, as 
revealed by the Japanese, confirms the statement made 
to the Editor of this paper by several Russian officers, 
that the effect upon a warship of high explosives, 
whether exerted by the shell, the torpedo, or the sub- 
marine mine, is strictly local. The plating, framing, 
or what-not, that comes within the immediate radius 
of the explosive gases, is blown in or torn 
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tively long period, for points which. were located by 
travelers from the east were recognized by those from 
the west, or vice versa. 

Capt. Amundsen left Norway on June 1, 1903, in his 
46-ton sloop, the “Gjoa,’ with a crew of eight men. 
Crossing the Atlantic, a first stop was made at God- 
haven, Greenland, and from there the party went to 
the island of North Somerset, near which the first 
base station was established. In 1904 extensive mag- 
netic observations were undertaken at Leopold Harbor, 
and during the spring of the present year these in- 
vestigations were carried out on King William Island, 
which, it is said, resulted in the location there of the 
north magnetic pole. It will be remembered that Capt. 
Ross, relying upon a single observation, claimed to 
have found this pole on the peninsula of Boothia, in 
1831. It appears, too, that the party found on King 
William Island a monument erected by the ill-fated 
expedition under the leadership of Sir John Franklin. 

Capt. Amundsen has had considerable experience in 
Arctic exploration work, and has received unstinted 
praise from his associates in former expeditions. The 
“Gjoa” is wintering near Kay Point, Herschel Island. 
The account of the expedition’s successful completion 
was received from Fort Egbert, Alaska, and it is 
thought that the explorer reached that locality by an 
overland journey from the winter quarters of his 
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To Our Subscribers, 

We are at the close of another year—the sixtieth of 
the ScieNTIFIC AMERICAN’S life. Since the subscription 
of many a subscriber expires, it will not be amiss to 
call attention to the fact that the sending of the paper 
will be discontinued if the subscription be not renewed. 
In order to avoid any interruption in the receipt of the 
paper, subscriptions should be renewed before the pub- 
lication of the first issue of the new year. To those 


who,yare not familiar with the SUPPLEMENT a word may 
not be out of place. 


The SUPPLEMENT contains articles 
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A New Process or Dry Galvanizing. 

At a recent meeting of the Society of Engineers in 
London, the new process of dry galvanizing, called 
“Sherardizing,’ was described by the discoverer of the 
method, Mr. Sherard Cowper-Coles. The most remark- 
able feature of this process is that iron and zinc can 
be coated with metallic zinc by the simple operation 
of bedding it in zinc dust in a drum, immersing it in 
a furnace, and then raising the zinc to a temperature 
which is several degrees below the melting point of 
that metal. Zinc dust, it may be pointed out, must 
not be confounded with zinc oxide, since the former 
consists of small particles of zinc coated with a film 
of oxide, and is produced by zinc distillation processes. 

After immersing the articles to be galvanized, to- 
gether with the requisite charge of zinc dust, in the 
drum, the latter is placed in the furnace. The tem- 
perature is then raised to 500 or 600 deg. Fahr.—a 
point some 200 deg. below the melting point of zinc. 
When the drum is withdrawn from the furnace and 
opened, the articles under treatment are found to be 
covered with a silvery film or coating of zinc, alloyed 
or amalgamated with the iron surface of the articles. 
The thickness of the coating can be determined as re- 
quired, being simply dependent upon the length of 
time the drum is maintained in the furnace and the 
temperature employed. The advantage of this system 
of dry galvanizing is that the work is not only better 
done, but that it is considerably cheaper than hot or 
electro galvanizing, owing to the main fact that there 
is no waste of material, while the expenditure of fuel 
is small. Furthermore, the plant required for the pur- 
pose is both simple and inexpensive. 

Another valuable characteristic of the discovery is 
that it can be utilized for a variety of purposes in 
connection with art metal work. It can be applied for 
the inlaying and ornamentation of metals. In this 
ramification of metal work the articles to be inaid are 
first submitted to a priming operation, being coated 
with a stopping-off composition, those portions where 
the inlay or onlay work is to be applied 
being removed. The articles are then packed 


asunder by the energy of the gases or the 


flying fragments; but the structure of the 
ship as a whole is not affected. Neither the 
vessel itself, nor its engines, are thrown out 
of line, or wrenched, or twisted; and hence, 
the best answer to make to the increasing 
range of gun and torpedo, and to the hidden 
menace of the submarine and the mine, is to 
multiply the subdivision and _ still further 
localize the effect of the blow. 

In conclusion, we draw attention to the 
enormous gain in strength of the Japanese 
navy, due to the inclusion of these captured 
and refioated Russian ships. The work of 
new construction was carried on during the 
war to an extent that more than offsets the 
Japanese losses. The battleships “Kasuga” 
and “Katori,’ the most powerful afloat, each 
carrying four 12’s and four 10’s, and twelve 
@’s, will be completed early in 1906, or say 
two years from the beginning of the Rus- 
sion war; and the Japanese themselves completed 
three 20-knot cruisers of about 3,000 tons displacement. 
Vive battleships, three coast-defense ships, one armored 
eruiser and two large protected cruisers of the late 
Russian fleet have been added to the navy; and it is 
probable that, in the case of the battleships, the Rus- 
sian armament will be replaced by much more power- 
ful guns of the wire-wound type of Japanese manufac- 
ture. The speed of these ships is high, and they may 
be considered, when re-armed, as being well up to date. 
The increase of the Japanese navy by accretions, dur- 
ing and after the war, is as follows: In battleships 
there is an increase of 67,456 tons, or 80 per cent; in 
coast-defense vessels an increase of 16,624 tons, or 178 
per cent; in armored cruisers there is an increase of 
7,800 tons, equal to 10 per cent; and in protected 
cruisers there is an increase of 16,440 tons, or 380 per 
cent. The total increase of the whole navy in tonnage 
alone is 108,320 tons, which is an increase of 48 per 
cent on the total tonnage with which Japan went into 
the war. This places her ahead of Italy, and brings 
her into fifth place, or next in rank to the United 
States. 

+ #+e 
Amundsen and the Northwest Passage. 

The recent reports that Capt. Roand Amundsen, of 
Norway, has succeeded in finding and traversing the 
historic Northwest Passage, and has, furthermore, 
definitely located the north magnetic pole, have 
aroused great interest in scientific circles; and while 
the statements are not absolutely authoritative, it is 
believed that the accounts cabled from Fort Egbert, 
Alaska, are trustworthy. The search for the Northwest 
Passage began almost as soon as it was established 
that America was not a part of Asia, but it appears, 
nevertheless, that Capt. Amundsen is the first to force 
his way around the northern edge of the continent. 
Notwithstanding that the accomplishment of this feat 
did not take place until the present day, we have 
known of the existence of the passage for a compara- 


Only the portion of the hull below the protective deck is shown. In the United States latest 
battleship ‘* Connecticut ”’ there are 101 watertignt compartments above and 226 below 


the protective deck. 


DIAGRAM: SHOWING THE MINUTE SUBDIVISION INTO WATERTIGHT 
COMPARTMENTS OF THE 


“CHARLES MARTEL,” 
FRENCH BATTLESHIP. 


too long for insertion in the ScIENTIFIC AMERICAN, as 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the ScrenTIFIC AMERICAN. and 
SUPPLEMENT the subscriber receives the benefit of a re- 
duction in the subscription price. 
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Science Notes. 

The interrelations of parasites and hosts, or of sym- 
bionts, are of such great physiological interest that 
some of the most significant problems may not justly 
be omitted in this connection. It has long been as- 
sumed that the conditions of nutrition of a host plant 
determine to a considerable extent its immunity to 
parasitic attack. Ward was unable to detect in the 
bromes any modification of resistance due to either 
high cultivation or to lack of sufficient mineral nutri- 
ents. 


White wines are made from white grapes and such 
varieties of colored grapes as have practically color- 
less juice, the color being in the skin of the berry. The 
making and handling of white wine is very similar to 
that of red wine. The chief difference consists in the 


fact that, instead of allowing the crushed grapes to~ 


go through fermentation in the fermenting vats, when 
made from white grapes they are either allowed to 
remain there only a limited time (usually not more 
than twenty-four or thirty-six hours), or (as is most 
ccmmon) they are pressed at once and the juice is 
filled into storage cooperage and fermented by itself, 
the receptacles being only about three-fourths full. 
When white wine is made from colored grapes, in 
order to prevent the juice taking color from the skins, 
the grapes, after being crushed, must be pressed im- 
mediately. White wines, therefore, are usually not 
only free from the coloring matter contained in the 
skins, but also from the ingredients found in red 
wines, which are extracted from the pomace during 
fermentation. 


A MODERN 


in an iron box containing the metal to be ap- 
plied in a finely-divided state, and then sub- 
jected to the furnace. Highly attractive 
effects are produced by inlaying steel plates 
with zinc, the steel being coated with mag- 
netic oxide to render it proof against rust. 
Copper plate can also be inlaid with zinc, 
the stopping-off composition being so manipu- 
lated that a considerable portion of the copper 
is converted into a golden-colored brass, the ef- 
fect being very unconventional and attractive. 
By skillful treatment and adjustment of the 
temperature and length of time in the stov- 
ing operations, a very extensive assortment of 
effects can be produced. Beautiful color 
schemes are obtained, ranging from silver 
white to yellow brasses and bronzes of a va- 
riety of shades, graduating to red copper. 

For more practical and commercial opera-~ 
tions, the process is capable of highly useful 
and valuable applications. It constitutes an excellent 
and efficient medium for case-hardening copper, and 
for coating aluminium preparatory to electro-plating 
or soldering. Iron and steel can also be rendered non- 
corrosive by treatment with the process. It has proved 
especially suitable for coating nuts and bolts, since 
owing to the even manner in which the zinc is de 
posited, the threads do not require recutting. 

~~ i> 9 —- <a 
The Current Supplement, 

Day Allen Willey opens the current SUPPLEMENT, 
No. 1568, with an excellent description of modern 
methods of extracting low-grade ores as practised at 
Tacoma. Mr. Ernest A. Dowson continues his excel- 
lent discussion of the use of gas for power and heat- 
ing. “Why Castings Curve” is the title of an article 
which will undoubtedly be of interest to the foundry- 
man. Mr. John Richards recently read a splendid 
paper on simple steam turbine engines, before the 
Society of the Pacific Coast. The first installment of 
this paper is published. Theodore P. Shonts, of the 
Panama Canal Commission, writes on the work now 
in progress at the Isthmus. The domestic life of 
animals has been made the subject of an instructive 
article by Dr, Zell. S. F. Emmons historically con- 
siders the theories of ore deposition. A good chemical: 
article on Porcelain is contributed by Dr. Eduard 
Berdel. “Thermometers, Pyrometers, and Thermo- 
Regulators Operated by the Pressure of Saturated 
Vapors” is made the subject of an exhaustive illus- 
trated discussion. The fascinating idea that matter of 
all kinds has a common substratum and.is subject to 
evolutionary laws as well as animals is advanced by 
Prof. George H. Darwin. 

Se 8 

The German telegraph administration has author- 
ized the use of portable telephones, supplied by cur- 
rent taken off the general circuit where required, this 


“arrangement being specially convenient for communi- 


cations with vessels at anchor in the ports. 
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NOVELTIES AT THE PARISIAN TOY EXPOSITION. 

BY THE FRENCH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

Paris is a town of expositions. Not a year passes 
but several bazaars and fairs are held, which are sure 
to offer something novel to. interest even the blasé 
loungers of the boulevards. Decidedly out of the or- 
dinary, however, was this year’s toy show, at which 
were displayed amusing as well as remarkably ingen- 
ious contrivances. 

One toy-maker exhibited a contrivance that must 
surely appeal to the man who loves to lie in bed 
o’ mornings—nothing more or less than an alarm-clock 
which not only did its duty of awakening the sleeper, 
but which also ignited a small alcohol lamp and there- 
fore cooked the aforementioned sleeper’s breakfast. 

Various forms of games demanding some skill in 
marksmanship were exhibited. Among these may be 
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L—VThe Regatta Game. 


illustrating the trials and tribulations of the inventor. 


built on the lines of a porpoise. 


mentioned the pneumatic target of M. Henri Chasles, 
which he calls Tir Paw. The projectile, which is mere- 
ly a dart, is hurled against the target either by means 
of a blowgun or by pressing the bulb of a pneumatic 
tube. The tcy is so far of interest in that the target 
(a bear) is made of a very shaggy material to which 
the dart readily adheres. 

One of the most striking electrical toys at the show 
was the “regatta game” of M. Dauset. Five miniature 
boats, each controlled by a rubber tube and bulb, sailed 
on a painted ocean, which was really a table built on 
the principle of the parallel rule. Referring to the 
diagram (Fig. ta), the parallel members of the table 
A are connected by the parallel members H, and repre- 
sent the sea. The table is connected with a pendu- 
lum, (C, carrying am electro-magnet, D, in front of 
which an armature, G, is mounted. By pressing a 


Each boat is controlled by a pneumatic tube and bulb, 
in attracting and repelling a spinning steel top by means of a magnet. 
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button, a current is sent through the electro-magnet, 
which is attracted by and drawn up to the summit of 
the armature G. The sea and the boat rock as the 
pendulum swings. Each boat has a centerboard, K. 
When the sea rises, the bow of the boat is lifted up, 
and the end of the centerboard scrapes the lower horti- 
zontal member of the table, A; but when the sea sub- 
sides, the boat plunges forward, the point of the cen- 
terboard preventing its return. When the winning 
boat has reached the end of its course, its keel touches 
the contacts FF, thereby releasing a flag and illum- 
inating the lantern of a miniature lighthouse. There- 
upon the general circuit is broken and the other boats 
remain in their places. 

Not so very long ago a Miss Kellermann won a 
swimming race from the Pont National to the Viaduc 
d’ Auteuil. She used what she called a “trudgeon” stroke, 


When the bulb is pressed the boat is impelled forward, 


NOVELTIES AT THE PARISIAN TOY SHOW. 


peculiar to her native Australia. M. Schmeltz exhibit- 
ed a swimming doll which reproduced this stroke me. 
chanically. The arms are so mounted at right angles 
on a shaft passing through the shoulders, that the one 
is always on the down stroke while the other is mak- 
ing the up stroke. The shaft is turned either by a 
twisted rubber band or a spring. The doll inclines its 
body just as Miss Kellermann did during the famous 
race and swims rapidly. Evidently the forward move- 
ment is obtained on the principle of Archimedes’ screw. 
When the two arms are so placed that one lies along- 
side the body and the other is extended forward, perfect 
equilibrium is established and the body assumes a hori- 
zontal position. But as soon as one of the arms enters 
the water the equilibrium is disturbed and the body is 
inclined to one side. . This is what actually happens in 
the case of a human being. 


The boat which reaches the lighthouse first is the winner. 
3.—An alarm clock which lights a small alcohol lamp and cooks your breakfast while you dress. 
5.—A cleverly designed toy which imitates the ‘‘ tradgeon”’ stroke of the champion swimmer Miss Kellermann. 
7.—Pueumatic target. Darts are discharged at the cotton bear by. means of a tube and bulb. 
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A. jumping launeh likewise attracted eonsiderable 
attention. The model was built on the lines of a por- 
poise and was driven by electricity. A trial trip on 
the Bois de Boulogne Lake showed that the little craft 
could travel at the rate of twelve miles an hour. 

Interesting too was a mechanical toy, which in its 
way acted a pantomime, the purport of which was to 
show that inventors are not without their trials and 
tribulations. 

Most interesting, also, was the electric top of M. H. 
Chasles. It was natural enough that a sheet steel top 
should follow the movements of a magnet; but the 
strange thing about this top was that it was attracted 
by the magnet only when the poles were held below 
the disk and repelled when the magnet was held over 
the disk. Just why this should be so no one has satis- 
factorily explained. It is possible, evidently, to utilize 


2.—A game which consists 
4.—A mechanical puppet scene 
»—A jumping boat, 


the movements of translation for all games of skill. 
—>+o+ oe 


Exhaustive comparative tests of saturated and super- 
heated steam for marine purposes have recently been 
carried out on a steamer called the “James C. Wal- 
lace.” This vessel is one of the largest “freighters” 
on the lakes, and has lately been put into service. 
She is equipped with two: Babcock & Wilcox marine 
water-tubular boilers with superheaters, and the ar- 
rangement is such that the latter may be dispensed 
with and saturated steam used. The engine is of the 
quadruple-expansion, vertical direct-acting, jet-condens- 
ing type. A comparison, based on dry coal, shows a 
net saving in fuel, with superheated steam, amounting 
to 14.5 per cent. This result represents the combined 
increased efficiency of machinery plant, The highest 
amount of superheat was 91 deg. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices, 


ELECTRIC RAIL.—L. STEINBERGER, New 
York, N. Y. Among the several improvements 
in this case Mr. Steinberger provides a system 
for heating the rail, thereby keeping it clear 
of snow and ice; renders the heating mechan- 
ism readily accessible without incurring dan- 
ger on the part of operators; provides thor- 
ough insulation between the rail and its sup- 
port; renders different parts of support detach- 
able, go that the same may be taken asunder 
without much interruption in traffic; concen- 
trates the heat as nearly as possible to con- 
tact-surface of the rail; confines and retains 
heat near contact-surface and prevents its ab- 
sorption by the body portion of the rail-sup- 
ports; and provides an inclosed chamber with- 
in the rail, to prevent radiation of heat except 
toward the contact-surface of the rail. 


INSULATOR-PIN.—L. STEINBERGER, New 
York, N. Y. The more particular objects of 
this inventor are to so improve the insulation 
as to lessen the tendency under wet-weather 
conditions of a high-voltage current to are over 
the surface of an insulator or its support or 
partly ovér the surface of an insulator and 
partly through the air from the conductor to 
the ground or to the support for the insulator, 
if this support be grounded. He also seeks to 
preserve the insulating device and its accom- 
panying parts from deleterious weather action 
and to enable it to be used for supporting in- 
sulators or for supporting a conductor directly. 


ILLUMINATING DEVICE.—A._ RICHTER, 
New York, N. Y. The invention has reference 
to an illuminating device intended especially 
for use in connection with incandescent electric 
lights, but useful with other lights, if desired. 
It resides in certain novel features of con- 
struction and arrangement of parts, involving a 
rotating light by means of which the rays 
are projected rapidly in all directions. 


Of Interest to Farmers. 


HORSE-HOE.—E. A. Harvey, Hillsboro 
Bridge, N. H. In this patent the purpose of 
the invention is the provision of a construc- 
tion of horse-hoe whereby the wings can be 
opened and closed more expeditiously and con- 
veniently than heretofore and wherein the ad- 
justment of the wings can be readily made 
while the hoe is in operation. 


HAY-PRESS.—C. CotrHam, Monticello, Ark. 
The invention relates to presses of the toggle- 
plunger type, and has for its object not only to 
provide a press of this character having new 
and improved means whereby the plunger may 
be operated, but also to simplify and improve 
the press-box, feed-door construction, and 
frame. 


CULTIVATOR.—E. B. WINTERS, Coffeyville, 
Kan. ‘lhe purpose of the invention is to pro- 
vide a simple implement having disk cut- 
ters which can be operated either by pushing 
or pulling and to provide such means for ad- 
justment of the cutters that the implement 
may be quickly and conveniently adapted for 
the cultivation of plants on a reach of, level 
ground or in a hollow and whereby further ad- 
justment may be made to adapt it to wide or 
narrow rows. It relates to hand or garden 
cultivators. 


PORTABLE FENCE-POST.—W. R. Harris, 
Pelican, La. Mr. Harris has produced a port- 
able fence-post and base therefor possessing ad- 
vantageous features of construction and or- 
ganization, and the entire structure is readily 
portable besides being strong, durable, and 
capable of withstanding strains. Members of 
the post can be separated from each other for 
any purpose, and the materials employed in 
constructing either post or base may be such 
as may be found to be best suited therefor in 
different localities. 


Of General Interest, 


OILER.—W. LL. Howianp, Monmouth, IIL, 
Mr. Howland’s invention relates to oiling ap- 
paratus, and more particularly to cans pro- 
vided with a force-feed. The arrangement of 
the valve for ready cleaning, the means used 
for introducing the nozzle into otherwise inac- 
cessible places, the retention of oil within the 
delivery-tube until the pressure generated by 
the piston raises the valve and forces out the 
oil, and the effective venting of the can, are 
among the advantages of this efficient device. 


COKE-PULLER.—H. F. Pearson, Redstone, 
Col. This apparatus is especially adapted for 
use in pulling coke from the ovens and load- 
ing it upon wharves or cars. The objects of 
the invention are to improve the construction 
of the device, to render it universally adjust- 
able, so that the material may be reached at 
all points and from all directions, to make it 
easily operable by a single attendant, and to 
make it efficient and certain in operation. 

METHOD OF REVIVIFYING SPENT 
CLAYS.—A. B. Larrinc, Memphis, Tenn. In 
this patent the improvement has reference to 
a method for revivifying spent clays—such, for 
instance, as fuller’s earth and other mineral 
substances used for purposes of absorbing 
grease, cleansing garments, and the like. By 
the means employed by this inventor the pro- 
cess is rendered virtually continuous. 

BLANKET-PROTECTING DEVICE.—T. T. 
CHALONER and G. H. CurpcHasr, New York, 
N. Y. The invention has reference to improve- 
ments in devices for preventing a horse from 
biting and tearing his blanket or clothing while 


in a stall and also serves as a means for pre- 
venting a vicious horse from turning his head 
laterally to injure with his teeth a person who 
may be leading him. 


HARNESS-SADDLE.—G. McMutuix, Elk 
Rapids, Mich. The invention is an improve- 
ment in flexible harness-saddles. A feature is 
the construction and attachment of a check- 
line fastening or loop. Another, the construc- 
tion and attachment of leather terrets. The 
saddle is particularly adapted for use as a 
coach-pad or gig-saddle. This saddle can be 
made for track-harness, light driving-harness, 
and express-harness. A similar saddle can be 
made for double harness, dispensing with the 
sliding bearing-strap. 

SAND-DRIER.—W. KiNG, Cedar’ Rapids, 
Iowa. The principal objects of the invention 
are to provide means for the effective separa- 
tion of sand from coarser materials mingled 
therewith, for drying both the fine and coarser 
materials, and for separating the former from 
the latter. Further objects are to provide 
means for permitting steam or any volatile 
matters to escape from the material operated 
upon, for slowly feeding the material over a 
drying-surface, and for effectively supporting 
the apparatus and applying heat in an econom- 
ical and efficient manner. 


BOILER-TUBE FASTENER.—A. J. ErRvIN 
and J. R. Wanker, South Cumberland, Md. 
With this fastening it is unnecessary to make 
any change in the tube-sheets as ordinarily 
arranged, and the same tubes may also be used, 
only, furnish the separate nipple. Flues are 
made ready to install and necessity for rolling 
ends cold, is eliminated, E’ach tube acts as a 
stay, drawing the opposite sheets toward one 
another and preventing loosening of tubes. 
When these tubes are used as flues, means pro- 
vide for avoiding undue expansion and con- 
traction. Hither end of. the flue may be re- 
moved separately without interfering with the 
other parts. 


FOLDING BOX.—C. B. RuTLEDGE, Tulla- 
homa, Tenn. This invention relates to folding 
boxes, popularly called “knocked-down”’ boxes. 
It is intended to be especially useful as a re- 
ceptacle for articles of any kind and is capable 
of being folded up into a compact body, which 
can be quickly opened out into the form of a 
box. The box should be especially useful for 
grocers, druggists, or confectioners for vari- 
ous purposes. 


OIL-CAN.—T. B. WILKINSON, Rivera, Cal. 
The object in this improvement is to provide 
a novel construction whereby the fiwid con- 
tents of the can may be forcibly ejected 
through the spout by a pumping action. To 
discharge oil the operator grasps the handle of 
the can and the pull-bar will press the latter 
up against the handle, and will eject the oil by 
the action of the piston through the connecting 
rod and spout. 


SELF-MEASURING CORK.—E. 8S. Ray- 
MOND and W. W. FrRAserR, Denver, Col. The 
invention relates to measuring stoppers or 
corks for bottles or like vessels, and the object 
had in view is a device of that character af- 
fording in itself the ready measuring of medi- 
cine in tea, dessert, or table spoonful. It is 
particularly useful to persons traveling on 
cars, as the jolting or vibrations thereof ren- 
der it extremely difficult, if not impossible, to 
measure medicine with a spoon. 


HAND-OPERATED PUMP.—W. H. JoRDAN, 
Hays, Kan. The object of this invention is to 
provid novel features of construction for a 
hand-operated pump which adapt it for very 
convenient and effective service as an instru- 
ment for the abstraction of pus or extrava- 
sated blood from a wound, boil, or ulcer on the 
human body. It may be constructed in a 
very compact form so as to be small and light. 


LAUNDRY DAMPENING APPARATUS.— 
H. M. Forses, Portage, Wis. This apparatus 
is intended for use in applying steam or vapor 
to starched goods along the lines of fold in 
order that they may be folded without difficulty 
or any danger of breaking or unduly strain- 
ing the fabric or fibers thereof. The inven- 
tion is more particularly an improvement up- 
on the portable hand-tool for which Letters 
Patent of the United States were formerly 
granted to Mr. Forbes. 


FURNACE-FRONT.—J. 
Fla. The invention relates to furnace-fronts ; 
and its object is to improve the construction 
of this part, to increase durability, and render 
the fire-bed more accessible. A further object 
is to improve the construction of water-jack- 
eted doors used in furnace’ construction. 
Among the many advantages, the horizontal- 
arch construction facilitates the care of the 
fire; and a certain fire-door is water-jacketed, 
preventing the door from becoming highly 
heated and warping out of shape. 

MAIL-BOX.—W. O. DressmrR, Cripplecreek, 
Col. This box is intended for use for street 
and rural delivery of mail-matter. The inven- 
tion provides a novel construction of box made 
of metal and suitably constructed of the differ- 
ent plates secured together. A plate may be 
provided in front to receive name and number. 
The drop-lid can be thrown open and will re- 
main so while letters are being placed in the 
box. If desired it may be cast in aluminium 
for attachment to office-doors, club-rooms, 
rooming-houses, etc. 


SQUARE.—D. B. LyncH, Reno, Nev. The 
improvement pertains to squares, and has for 
its principal object the provision of such a tool 
by the aid of which a number of operations 
may be conveniently performed. 


BisHoPp, Bartow, 


In this device} The design in this case is to automatically op- 


the handle and blade may be provided with 
the usual scales upon both sides, and in the 
handle is an opening for hanging the tool. 
Near the center of the handle an opening is 
formed to receive the level. 


Machines and Mechanical Devices. 


AUTOMATIC DAMPER AND VALVE 
REGULATOR.—C. E. SANForD, Oswego, N. Y. 
This device admits of general use, but is of 
peculiar value in cases where the mechanism is 
desired to be simple and reliable, and more 
particularly where the apparatus is provided 
with electric circuits in which it is desirable 
to prevent the circuits from being closed by 
any means so as to remain closed, battery en- 
ergy being thus conserved. 


TREADLE-HAMMER.—C. M. NIBLSEN, 3 
Blaagaardsstrede, Roskilde, Denmark. In this 
improvement the rear end of the hammer-arm 
is secured to a plate spring, the lower end of 
which is connected through the medium of 
rods, and a system of similar springs pivotally 
mounted in the underframing to another spring 
is in turn coupled by a strap fitted with an 
adjusting-screw to a further spring movably 
connected at both ends to the underframing, 
so that the last-named springs can be brought 
nearer to or farther away from each other 
by means of the adjusting-screw, whereby the 
hammer can be raised to greater or less extent, 
according to the blow to be delivered, by de- 
pressing the treadle. 


ORE-CONCENTRATOR.—M. R. LyLE, Oak- 
land, Cal. This invention concerns itself espe- 
cially with the construction of a concentrator 
or dry washer. The object of the inventor is 
to produce a device which is simple in con- 
struction and which subjects the ore-bearing 
gravel or earth to a succession of separations 
by gravitation. Means are provided for agi- 
tating the device during the concentration pro- 
cess. 


REGISTERING DEVICE FOR PRINTING- 
MACHINES.—W. H. WaAtpron, New Bruns- 
wick, N. J. The invention relates more par- 
ticularly to such wall-paper-printing machines 
in which the paper is run two or more times 
through the machine for successive impressions, 
The object is to provide a registering device 
for multicolor-printing machines, arranged to 
permit a quick, convenient, and easy adjust- 
ment of the printing-rolls relative to the im- 
pression-cylinder to secure an accurate regis- 
tering of the printing-rolls with a previous 
impression on the paper. 


VOTING-MACHINE.—J. P. Paynter, To- 
peka, Kan. Among the several objects of the 
inventor are, first, to prevent fraudulent vot- 
ing by providing certain safeguards of a me- 
chanical nature; second, to protect the voter 
from espionage while giving him unrestricted 
choice as to candidates and parties; third, to 
previde certain improvements in construction 
and operation whereby the general purposes of 
a voting-machine are carried out more efficient- 
ly. The mechanisms provided are automatic. 


WHEELBARROW-BEARING. — J. STANLEY, 
New York, N. Y. The object of the invention 
is to provide a bearing for wheelbarrows, hand- 
trucks, and other wheeled vehicles, easy to 
apply, and arranged to produce an equal dis- 
tribution of the load on both ends of the axle, 
to reinforce the forward ends of the frame- 
beams, to insure an easy running of the wheel, 
and to prevent the latter from falling out or 
being forced out of position. 


DERRICK.—HE. A. Soun, Bedford, Ind. The 
inventor’s object is to provide an apparatus in 
which the source of motive power, the drums, 
and all of the gearing are connected with the 
derrick as an integral part, and all arranged to 
turn with the boom and mast, producing there- 
by a self-contained derrick and avoiding the 
usual practice of leading the boom and fall 
lines from the derrick to a power-house lo- 
cated at some more or less distant point from 
the derrick. 


BRAIDING-MACHINE CARRIER.—R. Han- 
tuscH, New York, N. Y. The object of this 
improvement is to provide a carrier having an 
adjustable racer-base to allow of readily and 
accurately fitting the base on a race-plate of 
any desired thickness to allow of taking up 
wear and to permit of conveniently and cheaply 
renewing the base in case the same is com- 
pletely worn out. A further object is to allow 
convenient removal of the yarn-guide for re- 
pairs or other purposes. 


Prime Movers and Their Accessories. 
ROTARY ENGINE.—H. M. Lorvon, At- 
LANTA, GA. This invention relates to a type 


of rotary engine in which the rotary piston 
has radially sliding blades adapted to be pro- 
jected beyond the periphery of the piston dur- 
ing a portion of the revolution. A piston of 
this character is employed in connection with 
a casing of generally oblong form. The in- 
ventor provides an interior surface of the 
casing on certain curves of his own devising 
which he finds to give improved results in 
securing smooth and easy operation of the 
engine free from pounding. The engine also 
has various other improvements including a 
new arrangement of the ports, designed to bal- 
ance the pressure against the blades during a 
portion of their travel. 


Railways and Their Accessories. 
SWITCH.—J. C. Scarcur, Philadelphia, Pa. 


erate the switch by a passing car or train. 
The inventor’s principal object is to provide 
means for efficiently operating the switch in a 
simple manner without greatly increasing the 
cost of the equipment, and also to improve 
the form of the switch itself. It is applicable 
to steam, electric, and in fact, all other forms 
of railways. 


CAR-JOURNAL BOX.—A. V. PEpparp, San 
Luis Potosi, Mexico. The object of this in- 
vention is to provide simple novel details of 
construction for a car journal-box which will 
permit the use therein of the standard brass 
and facilitate the free removal of a worn-out 
or split brass without excessive loss of time 
be merely raising the box sufficiently to re- 
move the bearing-weight from the brass that 
is to be displaced, and thus enable the in- 
sertion of a new one. 


RAILROAD-TIE.—J. L. Cartert, Vincennes, 
Ind. Mr. Catlett’s invention is an improve- 
ment in steel cross-ties. In his construction 
the ties are laid along the road-bed, the rails 
laid thereon and secured in place. No gaging 
is required, since the ties themselves gage the 
rails, and as the ties are of uniform size no 
blocking is required. When properly ballasted, 
the ties are immovable and traffic tends to 
fix them more securely. The track is more 
easily kept in shape and the rail will be free 
from depressions due to imperfect ties. 


APPARATUS FOR LAYING AND TAKING 
UP RAILWAYS.—G. I, RiITcHIk, Crossett, Ark. 
Mr. Ritchie’s invention relates to an apparatus 
for laying down and taking up railways which 
is adapted particularly for use in connection 
with temporary roads, such as those which are 
constructed in lumber districts. In this in- 
dustry rail or tramways are frequently laid 
through forests, and when the supply of tim- 
ber along the road is exhausted the road is 
taken up and relaid, these operations frequently 
recurring and involving considerable expense. 
The object is to provide a practical means for 
doing this work quicker and at less expendi- 
ture. By his arrangement he is enabled with 
great facility either to teke up or lay down 
a railway, dispensing with all hand-labor ex- 
cepting in bolting up or unbolting fish-plates 
to connect or disconnect track-sections. 

RAIL.—H. HERDEN, Wellsboro, S. E. Fircu, 
and J. H. Burgoyne, JR., Galeton, Pa. In this 
patent the invention relates to certain improve- 
ments in rails, especially those for use upon 
railway-tracks, and includes a method of con- 
structing a railway-track with such rails. The 
principal objects of the invention are to pro- 
vide for more rapidly and conveniently laying 
rails and for more efficiently securing them in 
position upon the track and to each other. 


RAILWAY-RAIL JOINT.—J. T. Evans, New 
York, N. Y. In this instance the invention has 
reference to improvements in joints for railway- 
rails—the inventor’s object being to provide a 
joint of novel construction that may be readily 
placed in position and secured without the em- 
ployment of bolts as ordinarily used with fisb- 
plate joints. 


Pertaining to Recreation. 


GAME APPARATUS.—W. J. Hamuivron, 
Franklin, Pa. The purpose here is to provide 
an exceedingly interesting and amusing game 
and one that will tax the patience of the 
player, in the playing of which it is required 
to transfer marbles or other rolling objects 
from a tunnel or subway to a plane surface 
above it, which surface is provided with open- 
ings communicating with the tunnel, the trans- 
fer to be made by shaking the device until 
all have passed through one at a time, it being 
required to keep the extracted objects upon 
the plane until all objects have been landed. 


Pertaining to Vehicles, 


COMBINATION BED AND CARRIAGE 
FOR CHILBREN.—S. D. CarmicHarL, Tama, 
Iowa. This contrivance may be readily taken 
apart and folded together, either for storage 
or transportation of the structure, and again 
assembled in position for use. It affords the 
maximum of comfort to the occupant and may 
be converted into either a cariole or a bassinet 
when desired, and possesses all of the advan- 
tages of the indoor uses for which the latter 
are usually employed. It is comparatively 
cheap to manufacture. 


BREECHING.—C. A. ACKENHAUSEN, Leaven- 
worth, Kan. The cbject here is to provide a 
leather breeching for harness which will more 
effectively resist the destructive strains to 
which the breeching is necessarily subjected 
and which will also enable the breeching to be 
constructed more easily and cheaply than here- 
tefore. The end is attained by forming the 
body and stays of the breeching of an integral 
section of leather, to which the holdback and 
hip straps are attached by rings or buckles. 

VEHICLE-WHEEL.—G. IL. Guaser, New 
York, N. Y., and J. Osun, Jersey City, N. J. 
The purpose of this invention is to provide a 
wheel which contains in its inner circumfer- 
ence, not in contact with the roadway, an 
elastic or pneumatic cushion which takes up 
and diminishes any shock or jar upon the axle 
as the result of the wheel rolling over uneven 
roadway and which contains a mechanical con- 
trivance constructed so that the driving-hub 
may be instantly displaced from its center when 
at rest and will as quickly recover its normal 
center, or, in other words, the hub may assume 
eccentric centers to which it may be pressed 
by shock or jar and will instantly and auto- 
matically resume normal center. 
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Designs. 

DESIGN F'OR A CHAIR.—W. F. Witticu, 
Cody, Wyo. In this instance the designer has 
produced a new, original, and ornamental ar- 
rangement of a chair in a very skillful and 
graceful manner. The whole frame is made 
up of antlers. The seat and back upholstered, 
and the latter shaped like an inverted shield, 
in the upper part of which a circular clock 
is inserted, 

DESIGN FOR A ROSARY.—H. F. Nenmr, 
New York, N. Y. The ends of the main length 
of this beautiful article, are brought together 
and fastened in a heart, pendent from which 
is a short continuation of the above mentioned 
length holding at its extreme lower end a neat 
and chaste crucifix. 


Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. imu every case it is neces= 
sary to give the number of the inquiry. 

MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7570.—For manufacturers of con- 
tinuous distilling apparatus. 


“U.S.” Metal Polish. Indianapolis. 


Inquiry No. '7571.—For manufacturers of ma- 
chines for making shoe laces, corset laces, etc. 


Drying Machinery and Presses. Biles, Louisville, Ky. 


Inquiry No. 7572.—For manufacturers of large 
springs, such as are used in music boxes. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. '7573.—Wanted, address of parties 
doing pressed metal work. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. '7574.--For manufacturers of hand 
wagon wheels. 

WANTED.—Patented specialties of merit, to manu- 
factureand market. Power Specialty Co., Detroit, Mich. 

Inquiry No. 7575.—For manufacturers of elec- 
trical novelties or burglar alarms and supplies. 

The celebrated ‘* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 
Inquiry No. 7576.—For manufacturers or dealers 


of plate glass; also address of firm making fancy pic- 
ture and mirror frames. 


Samples free. 


I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. '75'7'7.—For manufacturers of rubber- 
covered casters. 

WANTED.—Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box ‘73, New York. 

Inquiry No. '75'78.—For manufacturers of small 
vacuum pumps. 

For SALE.—U. S. Patent Right No. 780,757. Rotary 
roasting oven for drying grain or bakin: cereal foods. 
Address J. B. Galbreath, Decatur, Mich. 

Inquiry No. '7579.—For manufacturers of white 
and colored door knobs. 

A practical man wishes to invest $2,000 in a well-estab- 
lished machine shop. Must bear investigation. Invest- 
ment, Box 773, New York. 

Inquiry No. 7580.—For manufacturers of blanch. 
ing machines. 

I have for sale the patent of a Folding Umbreila‘ sure 
to sell at sight. Offers solicited. Mrs. A.'Studams, 732 
Federal Street, Camden, N. J. 

Inquiry No. '75S81.—Wanted, address of parties 
who handle repairs for Swiss music boxes. 

WANTED. —Ideas regarding pateutable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 713, New York. 

Inquiry No. '7582,.—For manufacturers of practi- 
cal rotary or turbine gas engines. 

For SALE.—Paying up-to-date metal working plant- 
Best location ; good building. $75,000, or wil! sell large 
interest to right man. Chance, Box 7713, New York. 

Inguiry No. '7583.—For manufacturers of blot- 
ting paper. 

I have for sale the U. 8S. and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry No. 7584.—For manufacturers of lenses 
such as are used in miniature cameras. 

WANTED.—A Young Man familiar with drafting to 
assist superintendent in an iron casting plant. Good 
opportunity for advancement if capable. Draftsman, 
Box %78, New York. 

Inquiry No. 7585.—For manufacturers of chain- 
making machinery. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine ‘work, hardware specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 7586.—For makers of the instrument 
called the ‘* Leak Finder, ” used for locating leaks in 
underground water mains. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. '7587.--For machines to make stapled 
and drawn push brooms. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
samples. N.Y. Die and Model Works, 508 Pearl St., N.Y 

Inquiry No. 7588.—For makers i 
ventilators. ers of rubber pillow 

W ANTED.—A man of experience; capable of running 
a factory that is manufacturing heavy machinery. 
Should have $25,000 to invest in the business which can 
be shown to be profitable. We don’t want the money 
without the man. The experienced man is the first 
essential. Address Heavy Machinery, Box 117, Station 
A, Hartford, Conn. 


Inquiry No. 7589.—For makers of typewriter 
parts, such as machine parts, 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
etter or in this department, each must take 

is turn. 


Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. rice 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 


Minerals sent for examination should be distinctly 
marked or labeled. 


(9849) W. C. N. asks: 1. What is! 
quarry water (or sap)? What effect has it on 
stone, and how is it gotten rid of? <A. We: 
would say that quarry water or sap is the 
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water or moisture which is absorbed in stone 
cut from the portion of a quarry which is be- 
low the level of the ground water in the terri- 
tory surrounding the quarry. Many kinds of, 
stone are sufficiently porous to absorb a con- 
siderable quantity of water in this way. 
Quarry water may be got rid of by allowing the 
stone to season or dry out by exposure to the 


atmosphere. 2. Also define these termg used in} 
construction: ‘Needles,’ “chases,” “staggered.” 
A. “Needles” are the vertical struts which are 


used to support or jack up a wall temporarily 
when the underpinning is taken out. ‘Chases” 
are cavities or recesses left in walls to receive 
Pipes or wires. The term “staggered” is used 
to describe methods of spacing different arti- 
cles, such ag the rivets in a riveted joint of a 
boiler. When each rivet in one row comes op- 
posite the space between the rivets in the ad- 
joining row, the rivets are said to be “stag- 
gered.” Fig. 2 shows three rows of rivets 
which are not staggered. Fig. 1 shows three 
rows of rivets which are staggered, 


(9850) L. L. says: Some years ago 
the Scirnriric AMERICAN gave a very simple 
way of measuring approximately the width of 
a river without any other instrument than a 
measuring tape. A. Select a tree or other con- 
spicuous object on the farther bank of the 


river, as A, Select another tree or stake on 
the near bank of the river, as B. Measure off 
any convenient distance—say one or two hun- 
dred feet—from B to the point C, which shall 
be in the line AB. Select a third tree or stake, 
as D, and complete on the ground the parallel- 
ogram BCED. Then find the point F on the 
ground which is in line with HO and algo in 
line with DA, and measure the distance from 
E to F. Then AB will equal BD multiplied by 
BOC divided by EF. 


(9851) D.L. asks: 1. Kindly explain 
through your magazine how, by experimenting 
with a pendulum, it has been calculated that! 
the gravity force of the earth is 289 times as 
great as the centrifugal force at the equator. 
A. The force of gravity at any place is deter- 
mined from the time required by a pendulum of 
known length at that place to make one oscilla- 
tion. The centrifugal force of the earth at the 
equator is determined from the length of the 
day, or the velocity of rotation of the earth at 
the equator. This gives the value of centri- 
fugal force as 0.1112 of the mass of a body at 
the equator, which makes the body lighter by 
this amount. The force of gravity at the equa- 
tor is 32.0902. Hence if there were no centri- 
fugal force, the weight of a body would be the 
sum of these two, or 32.2014, which is the real 
mass of the matter of the body. Hence centri- 
fugal force lightens a body 0.112/32.2014, 
which equals 1/289 very nearly. You can find 
all these matters demonstrated in the library | 
of the university of your city. The librarians ' 


will assist you to find what you need, or the 
professor of mechanics or astronomy will advise ' 
you. Watson’s “Theoretical Astronomy” will 
contain it. 2. From an infinite or very great 
distance, in an astronomical sense, our earth 


“will attract a body with an ultimate velocity 
,of 7 miles a second at the moment it would 


strike the earth. How can I find the corres- 
ponding velocity with reference to the sun and 
the moon? <A. You will find the solution of the 
problem of fall from infinity in Watson as 
above, or in Young’s “General Astronomy,” Sec- 
tion 429. We can send you the book for $3.25. 
3. If we imagine a tunnel through the earth 
and through its center (or 8,000 miles long), 
then letting a body fall into it, what would be 
the maximum velocity, and at what point in 
the tunnel would that velocity be attained? 
A. A body falling through the earth as you 
describe will have its highest velocity at the 
center of the earth. The finding of the velocity 
is a problem of analytical mechanics, to which 
we refer you. 4. If a bullet sent out from a 
rifle and in a perpendicular direction will reach 
a height of one mile, how far would it go at 
an angle of 80 degrees with the horizontal 
plane? A. If a bullet will rise a mile in a 
vertical direction, it will rise to the same dis- 
tance when rising at an angle of 30 degrees to 
the horizon. 5, What would be the weight of a 
cubic foot of water at a depth of 8 miles? A. 
The compressibility of sea water is 44 millionths 
per atmosphere at 12 deg. C.; that of pure 
water at the same temperature is 47 millionths, 
while at the freezing point it is 50.3 millionths 


:The temperature would vary considerably as 


we descend in water. Upon this datum you can 
calculate the density at a depth of 8 miles. 
We must say that your questions remind us of 
an examination paper in college, and we never 
liked to take examinations. 


(9852) F. L. J. asks: 1. In your is- 


sue of August 5, 1905, Query 9722, there is 
described an experiment with a cent and a 
spool. I have tried this carefully several times, 
but without success. Kindly give me more com- 
plete directions. A. Your failure with the 
spool and cent experiment is perhaps due to 
your having the cent too far from the end of 
the spool when you begin to blow. The pings 
should -be driven into the spool so that the 
cent ig less than a sixteenth of an inch from 
the spool. When you blow, the cent will then 
be pushed up against the spool and held there 
till you stop blowing, the spool being held verti- 
cally down. A disk cut from a calling card 
and as large as the end of the spool or larger 
will be drawn up from a greater distance below 
the spool. 2. How can I make a small trans- 
former for transforming 110-volt alternating 
current to direct current of about the same 
voltage? <A. A transformer of the ordinary 
sort will not change an alternating to a direct 
current. You require a motor dynamo for the 
purpose, if you wish to obtain any considerable 
current. For small currents you may use an 
electrolytic rectifier. 3. Why are permanent 
magnets made of steel, while the cores of elec- 
tro-magnets are made of soft iron? A. If an 
electro-magnet is always to be magnetized in 
the same way, and it is not necessary to demag- 
netize it suddenly, the core is not made of iron 
but of steel. Many dynamos and motors have 
the field cores of steel. When an electro-mag- 
net is to be demagnetized suddenly, as when 
the armature is to vibrate like that of a tele- 
graph sounder, the core should be of soft iron 
in order to demagnetize it suddenly, and make 
the click quick and sharp. 4. Why are elec- 
tro-magnets always wound with a great deal of 
fine wire? A. Electro-magnets are not always 
wound with many turns. They are wound with 
the calculated number of turns to produce the 
degree of saturation necessary for their work. 
5. Would they not give as good results if 
wound with a few turns of heavy wire, pro- 
vided the number of ampere turns was the same 
in each case? A. Electro-magnets are not 
wound with any coarser wire than can be 
avoided, in order to keep the current as low 
as possible for the work to be done. The heat- 
ing is in proportion to the square of the cur 
rent, hence with twice the current there will 
be four times the heating. For this reason a 
larger number of turns of finer wire are better 
than a smaller number of turns of coarse wire. 
6. Can the speed of an induction motor be 
lowered with a resistance in series with it? A. 
The speed of an induction motor may be altered 
in a number of ways. One of these is by a 
controller similar to that of a trolley car in 
the motor circuit. These methods of control 
are quite fully explained in Oudin’s ‘‘Polyphase 
Apparatus and Systems,’ which we can send 
you for $3.00. 


(9853) J. C. H. writes: I saw an ar- 
ticle No. 9806, page 306, dated October 14, 
1905, in which R. L. I. asks a question about 
potential energy, and your editor says he did 
not know the definite answer. The following 
solution is the most plausible. When the 
coiled spring is placed in the tube and acid 
put on, a certain portion is dissolved, say the 
millionth part of 9 cubic centimeter. This 
gives a millionth part of a cubic centimeter 
in which the remainder of the spring can un- 
coil and exert its energy. In this way the 
dissolved portion ig always giving room for 
more expansion. The questioner asks whether 
the heat in the coiled spring is greater than 
in an uncoiled one. This difference is so 
small and would amount to such an infinitely 
small amount, that it could be left out of 
question, A. If the explanation of the case 
of the coiled spring dissolved in acid as given 
above satisfies our correspondents, we are quite 
satisfied that they should adopt it. It is a 


,case for quoting Mr. Lincoln’s famous certifi- 


eate of recommendation of something which 
was presented to him: “If this is the sort 


of a thing a man would like, this is just the 
thing he would like.” We should not expect 
the spring to behave that way. We should expect 
it to grow weaker as it became thinner during 
its solution till at last it would have no elas- 
ticity left with which to uncoil. Its reaction 
against the band which held it would diminish 
till nothing of the steel was left, 


(9854) W. B.S. says: In the edition 
of your paper of July 15, 1905, question No. 
9693, F. L. asks whether a bullet dropped 
from the muzzle of a rifle would reach the 
ground quicker than one fired from the rifle 
at the same elevation with the rifle held per- 
fectly horizontal. I understand your answer 
thereto, but to my mind it does not explain all 
the factors entering into the problem. For in- 
stance, the bullet fired from the rifle is acted 
upon by two forces, i. e., the propelling force 
of the powder which forces the bullet in a 
direction diagonal to the pull of gravity, and 
the pull of gravity ; whereas the bullet dropped 
from the muzzle of the rifle is acted upon by 
the one force only, i. e., the pull of gravity. 
It thus seems to me self-evident that when the 
bullet is fired from the rifle there is a force 
behind it which in a degree counteracts the 
pull of gravity, that is, this horizontal force 
would tend to keep the bullet in the air longer 
than would be the case without this force. 
Moreover the bullet traveling in a horizontal 
direction would consume the extra time neces- 
sary to cover the horizontal distance, whereas 
the bullet dropping from the muzzle would 
have only the perpendicular direction to the 
earth. Why would it not then require less 
time for the bullet to travel the perpendicular 
than the oblique distance? Would the speed 
of the bullet fired from the rifle or the resist- 
ance of the atmosphere enter into the problem 
as factors? <A. The problem of the motion of 
a rifle ball shot horizontally and another drop- 
ped vertically is a very old one, and there is 
no disagreement among scientific men regarding 
it. All the books say the same about it, that 
poth balls keep in the same horizontal plane 
as they move. The force of the powder drives 
the bullet horizontally and has no influence 
upon its downward motion. It falls by gravity 
alone, just as the one dropped vertically does. 
As you say, there are two motions in the bullet 
which is shot and one in the one which is 
dropped. ‘This statement makes the whole mat- 
ter plain. The writer has performed the ex- 
periment probably thousands of times, and 
never with any deviation in the result. Both 
balls strike the ground at the same time. 
Neither the difference in the speed of the two 
bullets nor the resistance of the air is con- 
cerned in the motion of the bullets. Gravity 
draws each down the same distance in the 
same time. 


(9855) O. F. N. writes: Question No. 


9806, asked by R. L. IL, about the energy of a 
coiled spring, seems to me to be of great im- 
portance. The energy must be somewhere, 
even if the spring is dissolved in some acid. 
That is my opinion. I have formed theories 
about that which I hesitate to advance, as I 
am inclined to believe that you would not 
publish the same, as these theories seem to be 
against your own judgment that nobody knows 
it. A. We are not looking for theories as to 
the energy of the coiled spring dissolved in 
acid, -but for facts. Has anyone measured the 
recovery of the energy during solution, to tell 
us what becomes of it? One speculation is 
no better than another if given by a person 
who has not experimenetal evidence to offer 
in support of hig inference. It is not a ques- 
tion of our own judgment, but one of experi- 
mental evidence. Anyone having experimental 
evidence on the matter can have a hearing. 


(9856) G. B. asks: In projecting a 
lantern slide upon a screen with a single 
double convex lens the lines on the picture, 
when viewed close to the screen, within a foot 
or two, give the colors of the rainbow. If, how- 
ever, the observer goes back ten or twenty feet 
more from the screen all this color effect im- 
mediately disappears. Will you please explain 
why this color effect is not equally visible at 
this distance. I understand, of course, if a 
chromatic lens is used there will be no such 
color effect. What I do not understand is 
why, v7hen you see it so plainly at a foot away, 
you cannot see it equally plainly at 10 feet, 
although all the other parts of the picture are 
equally visible at either distance. A. The lines 
of a picture are visible to the eye when a line 
subtends an angle at the eye of about a minute 
of are. This is the limiting angle of vision 
without optical assistance. When one stands 
one foot from the screen on which is a pic- 
ture with lines projected by an ordinary convex 
lens, the lines fill more than this angle. So 
also do the interference fringes on the edges 
of the lines. At 20 feet distance from the 
screen a space twenty times as broad is re- 
quired to fill the same angle as was filled by 
a line at one foot distance from the screen. 
All which is in the wider space is combined 
in the eye at 20 feet into an image of the 
same size as was occupied by the line at 1 
foot. The color fringes then are combined into 
white light again, and only the black is seen. 
If one uses an opera glass at 20 feet the 
colored fringes are restored and are as visible 
as at the 20 feet divided by the magnifying 
power of the glass. If a glass magnified five 
diameters the lines and fringes appear as when 
seen at a distance of 4 feet. The restoration 


‘of the colors by the opera glass constitutes 


rather a pretty optical experiment. 
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NEW BOOKS, ETC. 

PAINTERS’ OILS, COLOURS, AND VARNISHES. 
Edited by Paul N. Hasluck. Phila- 
delphia: David McKay, 1905. 12mo.; 
pp. 156. Price, $1. 

This work is a digest of information con- 
tributed by experienced chemists and color 
manufacturers, scattered through the columns 
of the building world, and gives concise data 
on the general principles and practice of the 
subject, in a form convenient for everyday use. 
Numerous diagrams and engravings illustrate 
the text, and a carefully-arranged index adds 
to the value of the book. 


THE CHRYSANTHEMUM. By Arthur Her- 


rington. New York: Orange Judd 
Company, 1905. 8vo.; pp. 158. Price, 
50 cents. 


A practical treatise on the propagation, cul- 
tivation, training, raising for 


chrysanthemum, 
secret arts and practices, but in a plain course 
of procedure, are attained the results as demon- 
strated. The text is illustrated with numerous 
engravings. 


BEGINNER’S MANUAL OF SUBMARINE CABLE 
TESTING AND WorRKING. By G. M. 
Baines. New York: The D. Van 
Nostrand Company. 12mo.; pp. 217. 
Price, $3.50. 

Many apparently formidable difficulties are 
encountered by those who turn their attention 
toward acquiring the knowledge necessary to 


exhibition and | 
market, hybridizing, origin, and history of the | 
written to show that not in; 
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FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MFG. CQ. 
695 Water Street, 

Seneca Falls, N. Y., U.S. A. 


Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St, Cincinnati, 0. 


Ean: and Turret 1 athes Plan- 
Foot and Power ers, Shapers, and Drill Presses, 
| SHEPARD LATHE CO., 133 W. %1 St. Cincinnati, 0. 
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Vulcan Place 


DRILLING 


WELL 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operaie them easily. Send for cutalog. 

WILLIAMS BROS., Ithaca, N. Y. 


t 
the theoretical and practical mastery of this 


subject. The mass of information that con- 
fronts them, while it cannot be ignored, is 
hard to systematize and harder still to assimi- 
late. Wherever possible arithmetic is used in- 
stead of algebra, and where algebraic formulas 
must be given, they are presented in a clear 


and simple manner, thus making progress easy | 


for those not far advanced in algebra. The 
book will appeal to the beginner in submarine 
cable testing and working. 


TooLs FOR ENGINEERS AND WOODWORKERS. 
By Joseph Horner, A.M.I.Mech.E. 


New York: D. Van Nostrand Com- 
pany, 1905. 8vo.; pp. 340; 456 illus- 
trations. Price, $3.50. 


This book gives an account of such tools as; 


are commonly used by engineers and woodwork- 
ers, and is written principally from the stand- 
point of men who have to use them, and who 
desire to understand the principles. which un- 
derlie the forms in which those tools are found. 
Practical instructions for their employment 
have been added. The work is comprehensive 
in its scope, and the subject of Instruments of 
Measurement is treated in a very full manner, 
and freely illustrated with drawings of lead- 
ing types. 


HypratLtic TABLES. By Gardner S. Wil- 
liams, M.Am.Soc.C.E., and Allen 
Hazen, M.Am.Soc.C.E. New York: 
John Wiley & Sons, 1905. 8vo.; pp. 
75. Price, $1.50. 

These tables show the loss of head due to 
the friction of water flowing in pipes, aque- 
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COLLIER’S EXPOSE 


OF 


DEATH’S LABORATORY 


“Patent medicines are poisoning people throughout 
America to-day. Babies who cry are fed laudanum 
under the name.of syrup. Women are led to injure 


THE 


PATENT MEDICINE FRAU 


CONSPIRACY AGAINST THE 
FREEDOM OF THE PRESS 


“So it was no mean intellect which devised the 


i adi 7 e 2 scheme whereby every newspaper in America is 
ane ee for life by reading in the pera about N b: made an active lobbyist for the Patent Medicine 
g of backache. Young men and boys are jovember Pai ea: eget 
3d bbed d taminated b sar iminal h Association. The man who did it is the present 
Hite ngtons ral pare panned Roe ARSE a een ree 4th president of the organization; its executive head in 
Healatag tg totheir dens*throughiseductive advertise: the work of suppressing public knowledge, stifling 
ublic opinion, and warding off public legislation.” 
CRIMINAL ALLIANCE OF THE NEWSPAPERS LIQUOZONE : 
WITH FRAUD AND POISON “Liquozone is sulphurous and sulphuric acids (cor- 
‘‘Newspapers have done so much to create the suc- rosive poisons) heavily diluted; that is all. Will the 
cess of ‘fakes’ in medicine that their duty is clearly compound destroy germs in the body? A series of 
Jul to help remove them. It sounds high-minded for | November tests conducted by the Lederle Laboratories answers 
uly Journalism to bark ferociously against the reign of the question in this summary: ‘To summarize, we 
8th graft in politics or in high finance, but it can practice 18th would say that Liguozone had no curative effect, but 


alittle reaZ reform, if it chooses, by canceling some 
of the most profitable results of its own limberness 
of conscience.’’ 


THE GREAT AMERICAN FRAUD 


“Gullible America will spend this year some 
seventy-five millions of dollars in the purchase of 
patent medicines. It will swallow huge quantities of 


THE SUBTLE POISONS 


October alcohol, an appalling amonnt of opiates and narcotics, 
7th a wide assortment of varied drugs, ranging from 
powerful and dangerous heart depressants to in- December 
sidious liver stimulants; and, far in excess of all 2d 
other ingredients, undiluted fraud.” 
PERUNA AND THE “BRACERS” 


October 
28th 


“So well recognized is the use of Peruna for its 
alcoholic effects that a number of Southern papers 
advertise a cure for the ‘Peruna habit.” What makes 
Peruna profitable to the maker and a curse to the 
community at large, is the fact that the minimum 
dose first ceases to satisfy; then the moderate dose, 
and finally the maximum dose; and the unsuspecting 
patron, who began with it asa medicine, goes on to 
use it as a beverage, and finally to be enslaved by it 
as a habit.” 


NEWSDEALERS 
EVERYWHERE 


| Other Articles to be Announced Later | 


If you can not secure these issues from your dealer, they will 
be mailed to you on receipt of price, which may be sent in the 
form of stamps. 
Thirteenth Street, New York City. 


Collie 


THE NATIONAL WEEKLY 


S 


did, when given in pure form, lower the resistance 
of the animals so that they dzed a little earlier than 
those not treated.’”’ 


“Nostrums there are which reach the thinking 
classes as well as the readily gulled. Depending as 
they do for their success upon the lure of some subtle 
drug concealed under a trade-mark name, or some 
opiate not readily obtainable under its own label, 
these are the most dangerous of all quack medicines, 
not only in their immediate effect, but because they 
create enslaving appetites, sometimes obscure and 
difficult of treatment; most often, tragically obvious. 
Of these concealed drugs, the headache powders are 
the most widely used.’’ 


Address P. F. COLLIER & SON, 430 West 


TEN CENTS 
PER COPY 


bet 


fl BOON TO THE BUSY 


How often, when you reach your ’phone, do you 
forget the number you 
want? You must either 
lose valua 
ble time 
searching 
4, through a 
bulky book 
% or post up 
your regular correspondents conspicu- 
ously where others can see. The 


Automatic Telephone 
Card Index 


saves you all trouble. It may be attached to any tele- 
: phone in a minute. It consists of a handsome aluminum 
case, holding 170 names of concerns. The cards are 
alphabetically arranged and can be quickly and easily 
itaken out, When you are through with the one you 
are using it returns to its place automatically. 


Price 50 Cents EACH 
SENT POSTPAID 


Special low price in lots. This is a most attractive 
and efficacious advertisement for a house to give to its 
best customers. We print your name and business on 
one or both sides as desired, in quantity orders only. 
Whole weight is only 4 ounces. Sure to be in every 
business office in the country before many months. 
Write for sample Index, sending 50 cents. Money re- 
turned if you are not satisfied. 


AUTOMATIC CARD INDEX COMPANY 


AnAutomatic Pump 


that works wherever there is a spring, 
creek or pond, It, costs but little and 
works day aud night without atten- 
tion or expense. The Ningara 
Hydraulic Ram, usep snp EN- 
DORSED BY THE U, 8S. GOVERNMENT. 
Is made in all sizes, Free booklet and 
terms to agents upon request, 


Niagara Hydraulic Engine Co 
140 NassauSt., New York 
Factory Chester, Pa. 


STEAM TURBINES. — THEIR CON-~ 


struction, Operation and Commercial Applicati 

SCIENTIFIC AMERICAN SUPPLEMENTS 1306. 1307," 
1308, 1422, 1400, 1447, 1370. 1372. The 
articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 3861 Broadway, New York City, and all newscealers. 


PERFECT - PUMP - POWER. 
SF = is attained only in the 
TABER ROTARY PUMPS 


‘They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at ieast cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
ine attachment. Large Illustrated Catalogue free. 
ABER PUMP CO.. 32 Wells St., Buffalo, N.Y.. U.S.A, 


‘With it yon can sketch your ideas to scale correctly, quickly, and with 
less tools, yone can work it. Does in TWO operations what the old 
style tee-square requires TWELVE. It saves time and temper. The 
device shown, with 20x 27 inch board, two 19-inch white collulnid edged 
scales (any graduation) only $17.75. You can’t afford to be without it. 
Send NOW for onr descriptive circular. 


UNIVERSAL DRAFTING MACHINE CO., 
220-226 Seneca St., Cleveland, Ohio. 


MACHINES FOR ROLLING 
fim» SCREW 
THREADS. 


Any size up to I1'' diameter, 8"' 
long. Four sizes of machines, 
t= Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 1054, Waterbury, Conn, 


SPECIAL Machines or Parts made to order: new 
devices developed; successful experimental work done 
reasonabiy; skliled Jabor; good facilities. 

. R. ENGELMAN, 
74 tLudson Street. 
Jersey City, N. J. 


How To Increase 
Your Business ¥ 


Near Penn. Depot, 


EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 491. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 
Watch 


it Carefully 
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MALLE 


B MARINE GAS ENGINES): 


“It Is Self Starting” 


Inpran River, Micu., October 14, 1905. 
Smatiry Motor Co., Bay City, Mich. 

Gentlemen—-You can refer anyone to me in regard to the 
Smalley motor; my motor runs perfectly. There 1s one thing 
about your motor that you do not mention—IT IS SELF START- 
ING. © My motor starts just as sure as steamif it has not stool 
ever ten hours; if it hasTonly have to turn the flywheel back 
one-quarter turn in the moming, but that is all for the day. 

iam Your rotary timer starts the engine every time. I don’t think 
you mention thisin your catalogue, but for a perfect motor it 


can’t be beat. ours truly 
CAPT. WM. F. DAGWELL. 


Bay Crry, Micu., June 10, 1905. 
Smauuzy Moror Co., Bay City, Mich. 

Gentlemen—After using the 12 H. P. engine which you in- 
stalled in my boat, Iam pleased to report to you that the engine 
has proved far beyond my expectations. As you know I have 
used other reputable makes of engines and I am fully convinced 

il that the engine vou installed for me is superior to anything I 
have use. In all my experience I have never had au engine of 
any make that has required as litt.e attention, or that would 
start as readily. In all my use of the engine I have never 

fe known it to miss an explosion. I have kept actual count of § 
27 times I have started engine after having made stopsat various 
points along the river, and in 90 of these 27 times I never used 
either starting lever or turned the wheel, simply starting the en. 
gine by means of the commutator. IT IS SELF STARTING. 
Tam so well pleased with my eugine that I feel it my duty to 
write you this letter. Yours truly, 
. CHAS. CORYELL. 

Send 10 cents in stamps for complete illustrated catalogue 

Address Dept. W. 


SMALLEY MOTOR C0., LTD., BayCity, Mich., U.S. A. 


Member of the National Ass’n of Engine and Boat Mnfrs. 


SUBMERGED 


Electric Motor Co. 


MENOMONIE, WIS. 


Applied to any boatin a moment. 
A solutely practical. Noiseless, 
O orless and Safe. Nothing to 
ge: out of order or explode. Ma- 
uuuery all being in propeller 
and rudder, saves 100m in boat. 
E siest to operate. Auxiliary 
power for sailboat and house- 
oats. Just the thing for fish- 
Jig and hunting. Enables you 
to run noiselessly, steer it and 
cist or troll same time, Will 
run about 30 mites on one charge 
of battery, Special Christmas 
Price. Propeller and 4 Cells 
Battery, $11@. Catalogue free. 


WARRENS 
“NATURAL ASPET Sng 


OOFIN 


Apply it yourself. Makes a finished gravel roof. Comes ready 
to lay in rolls of 108 square feet. Write for sample. circular 
and prices. Warren Chemical and Mtze. Co., 

i 18 Battery Pl., New York 


THE “LEADER” 


i114 H.P. Gasoline Auto-Marine Engine 


Built like a watch. Beautifully Finished. Accu- 
#, rately Constructed. Light, Strong, Reliable and 
4. Noiseless in operation. Suitable for launche 
fa from 15 to 19 feet in length. Price complete 
$75.00 net, no discount. Thoroughly guar- 
anteed. Perfect Speed Control. Complete 
descriptive catalogue upon application. 


MANUFACTURED BY 
CLAUDE SINTZ, 
92S. Front St., Grand Rapids, Mich. 


THE INTERNAL WORK OF THE 
Wind. By S. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. . SCIENTIFIC 
AMERICAN SUPPLEMENTS 946 and 947. Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 


Head and Shoulders Above ’Em All 


This polishing head is fitted with a 
isup three-jawed chuck, holding up to 4 
inch. This added idea is a feature 
all users will appreciate. 
List Price, $4.00 
Pa Our catalogue ought to be before yeu 
= now. Send address. 


COMPANY 


Four-Cycle Motor 


Single and double cylinders. 


Simple and reliable. Best ma- 
Not 


GOODELL-PRATT Greenfield, Mass. 


terials and workmanship. 
how cheap but how good. 
They are moderate in price. 


Write us. Catalogue Free. 
Grant-Ferris Co., Troy, N.Y. 


12h p. Marine Gasoline 
Engine $33.50 


For your Row Boat, Sail Boat or Launch 
No Cranks to start—No cams, valves, 
gears, springs or sprockets. No moving 
parts but piston, pump and crank shaft 
All working parts in full view. 
We build all sizes of Boat Engines. 
DETROIT ENGINE WORKS. 


1425 Jefferson Ave. Detroit, Mich. | 


LOH BOATS! 


If you want to know how to make an Ice 
Boat, buy SCIENTIFIC AMERICAN SUPPLE- 
MENT 1556. Complete working drawings 
end a thorough description are published. 
Order from your newsdealer or from Munn 
& Co. 361 Broadway, New York Ee 
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Scientific 


ducts, sewers, etc., and the discharge over 
weirs. All the computations of figures con- 
tained in this volume, except a few funda- 


mental ratios, have been made with the slide- 
rule, and only such accuracy has been sought 
as can readily be obtained by this method, 'To 
the hydraulic engineer the tables will prove 
a source of reliable data. 


Tue Copper Hanppoox. Vol. V. Com- 
piled and published by Horace J. 
Stevens. Houghton, Mich., 1905. 
8vo.; pp. 882. Price, $7.50. 

This, the fifth edition of the Copper Hand- 
book, represents a year of careful, steady 
work. A great mass of material from thou- 
sands of different sources has been closely ex- 
amined, the most important facts gathered 
therefrom, and verified as fully as possible. 
Statistics have been furnished by a great ma- 
jority of the officials of the various govern- 
ments. Like its predecessors, this volume has 
been written along systematic lines. The work 
of passing upon the honesty and responsibili- 
ty of various mining companies has been car- 
ried much further this year than in any pre- 
ceding edition of the book. There are very 
full and interesting chapters on the History 
of Copper; Geology of Copper; Chemistry and 
Mineralogy of Copper; Metallurgy of Copper; 
Uses of Copper, etc. The chapters on the Cop- 
per Deposits of South America, Europe, Africa, 
Asia, Australia, and Oceanica contain much 
valuable and thoroughly up-to-date informa- 
tion. An index worthy of the book is given. 


SOILS AND FERTILIZERS. By Harry Snyder, 
B.S. Easton: Chemical Publishing 
Company, 1905. 16mo.; pp. 294. Price, 
$1.50. 

A knowledge of the contents of this book 
would go far toward making a good farmer. 
The work includes all of the topics and labora- 
tory practice relating to soils as outlined by 
the Committee on Methods of Teaching Agri- 
culture appointed by the Association of Agri- 
cultural Colleges and Experiment Stations. 


SeconD YEAR CHEMISTRY. A Handbook 
for Laboratory and Class Work. By 
Edward Hart, Ph.D. Easton, Pa.: 
Chemical Publishing Company, 1905. 
16mo.; pp. 165. Price, $1.25. 

The author has produced a valuable little 
textbook, in which. one of the salient points 
dwelt upon is the extreme care necessary in 
qualitative as well as quantitative analysis. 
The book will prove of value in all schools. 


THE CEREALS IN AMERICA. By Thomas F. 


Hunt. New York: Orange Judd Com- 
pany, 1904. 12mo.; pp. 421. Price, 
$1.75. 


A very valuable book, dealing with an agri- 
cultural subject of vast importance. The ce- 
reals have been treated principally with refer- 
ence to their American environment, although 
valuable foreign data has often been included. 
It should form a textbook for all agricultural 
schools and colleges. The entire subject, from 
the planting of the seed until the finished 
product is marketed, is ably discussed. 


METHODS OF ORGANIC ANALYSIS. By Henry 
C. Sherman, Ph.D. New York: The 
Macmillan Company, 1905. 8vo.; pp. 
245. Price, $1.75. 


The purpose of this work is to give a 
connected introductory training in organic 
analysis, especially as applied to plant and 
animal substaaces and their manufactured 
products. The greater part of the book is de- 
voted to quantitative methods for food mate- 
rials and related substances. It will prove an 
excellent textbook, and the description of 
methods was written primarily for the use of 
third-year students in the School of Chemistry, 
Columbia University. 


THE SYNTHETIC DYESTUFFS AND THE INTER- 
MEDIATE PRODUCTS FROM WHICH THEY 
ARE DERIVED. By J. C. Cain, D.Sc., 
and J. F. Thorpe, Ph.D. London: 
Charles Griffin & Co., Ltd. Philadel- 
phia: J. B. Lippincott Company, 1905. 
8vo.; pp. 405 

This book is designed to serve the purposes 
of a laboratory textbook for the use of stu- 
dents in the chemical laboratories of techni- 
cal schoo.s and of colleges where technical 
subjects, connected with this branch of higher 
erganic chemistry, are taught. A _ theoretical 
knowledge of chemistry is presupposed. To all 
who are in any way interested in the subject 
of dyestuffs, we can confidently recommend 
this work 


A MANUAL oF MINING. By M. C. Ihlseng, 
C.E., E.M., Ph.D., and Eugene B. Wil- 
son, Mining and Metallurgical Engi- 


neer. New York: John Wiley & 
Sons, 1905. 8vo.; pp. 723; 337 fig- 
ures. Price, $5. 


This hook is based on a course of lectures 
upon mining, delivered at the School of Mines 
of the State of Colorado, and is issued with 
the advice of its board of trustees. Part I. 
contains a brief geological review and a dis- 
cussion of such points as the engineer must 
include in his report, that is, the preparatory 
and development work, systems of mining and 
the plant for power, hoisting, pumping, and 
ventilation. Part II. embraces the practice of 
prospecting, drilling, blasting, shafting, tun- 
neling, and timbering, in addition to some re- 
marks upon the examination of mines. Al- 
though designed as an elementary treatise for 
(the use of those desiring a reference book, the 


| book contains, within a moderate compass, the 
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's Handbook-on Engineering 


LAINS HOW T 


determine the bursting and 
safe working pressure of 


steam boilers, calculate the horse power of boilers, conduct 
boiler tests, set valves Of steam engines, adjust the valves of 
pumps, care for injectors, operate dynamos, adjust and run 
motors, keep elevators in repair, operate refrigerating plants, 
take charge of air compressors and many more things that can- 
not be mentioned here for lack of space. It solves many knotty 
problems, thus saving time and money for both engineer and 
employers. 

There are 990 pages, 400 illustrations in our fifth edition just 
revised and now ready for delivery—990 steps to better 


OO S1- 
It costs $3.50if you like the book. If you don’t like it 


you can return it and get your money back. Scldover 17,000 
copies in last four years and only three returned. Our 62-page 
booklet tells more about Tulley’s Book ana is tree. 


HENRY C. TULLEY & CO. 


Room 1810 Wainwright Building, St. Louis, Mo. 


CONVERT YOUR BICYCLE INTO A MOTORCYCLE 


at small cost and without alteration, 
Power Outfit of the 


4 


use. 


ERIE 2 H. P. MOTORCYCLE 


Easily attached by anyone. Motor weighs 25lbs. Hundreds in 
Choice of transmissions, 


Complete MOTORS and CASTINGS, 2 to 5 H. P. 
SEND STAMP FOR CATALOGUE 


THE MOTORCYCLE EQUIPMENT CO., 902 Main 


by attaching the complete 
successful 


ROAD 


Patented April, 1905 
Isthe EVER READY CARD INDEX CABINET for all professional and 
commercial lines of business ; systematizes your business ; makes you ac- 
curate and methodical. No Toeks. Simple and durable. Made in 6 sizes. 
Price, $2.00 up; express prepaid. EVER READY 
MFG. CO., 60 Commercial-Tribune Bldg., CINCINNATI, 0 
largestequipment; lowest pric- 


NVENTORS ceceeats 


mode! for low estimate and best expert adviceF R EE 
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0. 


4. Loose Leaf Book 


PERFECTLY 


Flat-Opening 


AND 


Self-Indexing 


Most convenient for 
price books, route books, 
: pecker ledgers, meter 

ooks, engagement books 
and all forms of records which should be kept in_convenient, 
accessible form. Better than any card index. These ‘*Unimatic’® 
books are bound in full, genuine, flexible, black leather, are 
perfectly flat opening and sheets may be instantly 
inserted or removed from any part. 


The following sizes sent postpaid onreceipt of price: 


We manufacture »JETAL SPE- 
CIALTIES of all kinds, to order; 


i 


8 


= BiInDING Size Capac. oF Cover} Com- 

USE No. Epee |or Suexr "Incuzs ) Leaves| PLETE 
Vest Pocket({ 9212 2 2 x4 74 50 $0.85 
eo“ 4412 44 | 446 x2% g 50 95 
Coat Pocket | 612 6 6 x3 50 1,20 
a, s 532 54 54gz3 125 1.70 
« “« 632 6g | 6% x 3% 195 1.75 
bal « 1732 Ty Ti x 4% 125 2.10 
Desk....41132] at [il xs%l % | 125 | 3.90 


19 other sizes carried in stock 


Stock ruling: Quadrille, Unruled, Dollars _and Cents, Faint Lines, 
Double Entry Ledger and 4-Column Price-Book Ruling. 


Send for sample sheets and complete catalogue of lar gest 
line of loose-leaf devices in the world. 


Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 


BUILDING. 


ACME ROAD MACH Y CO.FRA 


MACHINERY. 
AND CONTRACTORS SUPPLIES.’ 
NKFORT, N.Y. U.S.A. 


$2 Magic Trick Free 


This book treats of the fascinating art 
of the magician as a Soeial 
eomplishment and a meauss of in- 
creasing your Earning Capaelty. 
The Ansbach Corresvondence 
School of Magic. Incorporated (paid 
in capital $50,000), is the only insti 
tution of its kind in the world. My 


before it is too late. Enclose post 
The Ansbach Correspondence School of 
Magic, Dept. 19, Hillsdale, New Jersey 


All you have 
guessed about 
life insurance 
may be wrong. 
If you wish to 
know the truth, 
send for “The 
How and the 
Why.” It 1s 1s- 
sued free by the 


PENN MUTUAL LIFE 
PHILADELPHIA 


Merrill 
and 


Baker's 


LESS than even DAMAGED SETS 


We will name our price only in direct letters 


the Coupon; below. Tear off the Coupon, write name and address 


plainly, and mail to us now before you forget it. 


Dr. Ridpath is dead, his work is done, but his family derive an 
income from his History, and to print our price broadcast fer 
the sake of more quickly selling these few sets would cause 


great injury to future sales. 


The reason for Dr. Ridpath’s enviable position as an 
historian is his wonderfully beautiful style, a style no 
other historian has ever equaled. He pictures the great 
historical events as though they were happening be- 


fore your eyes; he carries you with him to see the 
battles of old; to meet kings and queens and war- 
riors ; to sit in the Roman Senate; to march against 
Saladin and his dark skinned followers; to sail the 
southern seas with Drake; to circumnavigate the 
globe with Magellan ; to watch that thin 
line of Greek spearmen work havoc with 
the Persian hordes on the field of Mara- 
thon; to know Napoleon as you know 
Roosevelt. He combines absorbing in- 
terest with supreme reliability, and 
makes the heroes of history real living 
men and women, and about them he 


Failure 


PLACES IN OUR HANDS THE REMAINDER OF THEIR GREATEST PUBLICATION 


Ridpath’s HistoryoftheWorld } 


New, latest edition, down to date, beautifully bound in Half Morocco at 


were ever sold 


to those sending us 


19-16-05 
WESTERN 
NEWSPAPER 
ASSOCIATION 
204 Dearborn St. 
Chieago 
Please send without cost 
to me Ridpat h Sample 
Pages and full particulars. 


<< 


of 


Complete ak weaves the rise and fall of empires in NAMB ssssseesseesssneee sasaabaceesscecasee 
balance such a fascinating style that history be- 

small sums | comes intensely interesting, 200,000 Ame- ADDRESS, sss settee gg att eenneaenane 
monthly ricaus ows and love Ridpath. You need not clin the coupon if you men- 


jay~ 


Send Coupon To-day 


fion THe Scrzntiric AMERICAN. 
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American 
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best information obtainable upon this subject. 
Descriptions of obsolete and expensive systems 
or machinery are relegated to the historical 
works on mining. American and foreign prac- 
tice is described, and suggestions for lines of 
future progress are offered. The principles of 
the construction and operation of machines 
used in mining are clearly and concisely ex- 
plained. The book will be valuable to the stu- 
dent in mining engineering as well as to the 
practical mining engineer. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


December 5, 1905 
AND BACH BEARING THAT DATB 


See note at end of list about copies of these patents.) 


Economical Power 


@In sending out their last specifications for 
gasoline engines for West Point, the U.S. 
War Department required them “to be be 

Olds Engines or equal.” This speaks vol- vol- 

umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 

and are so simply and perfectly made that it re- 
quires no experience to run them, and 


Repairs Practically Cost Nothing. 


C A Practical Xmas Gift 


No more appropriate present could be given at this 
season to a friend of a mechanical turn of mind, or 
from a master to his workman, or from workmen toa 
favorite foreman than this 


Tool Catalogue No. 22 
Which Tells All About Tools 


It is a cloth-bound book contain- 
ing 950 pages and is profusely il- 
lustrated with accurate cuts of 
the various Tools used in every 
trade and profession. Valuable 
to every artisan, mechanic, or 
b handicraftsman. This is a splen- 
did opportunity to make a practical present that will be 
appreciated in the future. Sent post-paid to any 
address on receipt of $1.00 which amount will be re- 
funded from the first $10.00 purchase made from us. 


MONTGOMERY & CO. 


Boot and shoe making machinery, J. C. 

TEC AUS: 2. rate ese tie erea wee e lees are eeeeeee 806,744 
Boot, hockey, J. S. King 
Bottle filling device, C. Barrow..........+. 806, 095, 
Bottle manufacturing device, J. D. Dilworth 806, 119 
Box blank making machine, Inwood & 

Lavenberg. saass jessictpteu. asian setae aenialate 806,411 
Box lid holder, G. Loos.......... 806,548 
Bracket and support, H. F. Keil.. . 806,677 
Brake, J. H. Piercy .............. 806,711 
Brake appliance, W. B. Brown............. 806,237 
Brake shoe, F. P. Collier....... - 806,239, 806,240 
Brake shoe, H. K. Gilbert... . 806,251, 806,252 
Brick grapple, S. Hunziker ................ 06, 672, 
Brick making attachment, J. G. Barbour... 806,312 
Brick tongs, F. Schulz ............... ee eee 806, 197 
Brooms, whisks, etc., binder for, 

Gallagher, Sry. sdiyet ia create ae cdea a eee 806,655 
Brush dauber, blacking, _ Barbolla. . 806,390 
Bucket bail, Young & Barton......... 806,227 


Bucket loaders, 

B. C. Riblet 
Building construction, O. C. Pixle 
Bulkhead door, D. W. Stibbs .... 
Burglar alarm, H. Frei 
Burglar alarm or trap trigger, 

sey 
Butter blocking machine, C. G. Wilso 
Butter packing machine, J. Mattson... 
Cabinet, H. Marstall ...... 
Cabinet, store, W. W. McKee.. 
Cables, carriage for track, C. A. Case 
Calculating machine, F. Mugnier 
Can, I. W. England ..... 


air cushion for automatic, 


- 806,571 
806,712 
806,596 
806,532 


806,185 
806,445 
806,159 
806,550 
806,277 
806,637 
806,698 
806,466 


Send for a catalogue of our Wizard Engine, 2 Candle holder, F. Baumer .............. 806,314 
.to8H. P. (sparkignition system, same as in : Cane and tripod, combined, W. F Clark 806,522 
Abdomen depressing means, A. G. Du Pell. 806,403 the famous Oldsmobile)the most econom- 105 Fulton Street, New York City Car, W. A. Caswell ....... 806,394 
Acid, making concentrated formic, M. Hamel 806,660 ical small power engine made; fitted Car construction, G. Gibbs 806,468 
Agitating and mixing apparatus, L. C. with either pump-jack or cee con Car fender, J. J. Hoey... 806,143 
rent: facdava nee, Oo loeces tee eaaenen as 806,214 aie en eee cata l d Car fender, W. G. Winans. 806,225 
Agricultural machinery, automatic draft CW now e ge Car fender, F. W. O’ Connor... oe B06 pet 
coupling for, C. W. Van Wye........++ 806,216 Olds Gasoline Engine Works, fender, pbrect, eS a o cin ze i B05 208 
Air, instrument for supplying constant cur- Lansing, Mich. ‘A unique Magazine; 128 pp. 15¢; 900 cumulative pp. $1. 00; Gar grain "door, W. L Aarnaae * 306233 
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Pool table attachment, P. Mascher 806,158 
Portable heater, C. T. Clark..... 806,395 
Post. See Fence post. 

Post, E. R. Hurlburt .......... 806,743 
Postal folder, etc., W. G. Young.. 806,228 
Power transmitter, fluid, H. Tuttle ....... 806,759 
Power transmitting device, C. W. Spicer.. 806,592 
Prepayment meter, J. J. Wood .......... 806,722 
Preserving compound and making the same, 

Als Cs IA BOR os 5 sic carte Srssieselcionss ce se, ohare aye 806,540 
Press mat stay, French & Hauenstein...... 806,334 
Presses, tympan plate for, W. Fullard.... 806,739 
Pressure control, automatic, Crawford & 

Schaefer 5 exsisesciocteaialerere cs a yalete cw reca esas wiaiete 806,325 
Printers’ forms, truck for transporting, oT 

Ae Raisbécks’ Ghis S38s cid ces ateetrewek 806,365 
Printing machine, compound, J. L. Firm ... 806,247 
Printing presses, pressure controlling ‘de- 

vice for the air springs of, C. P. 

Cottrell eo eas So ois ce Sees sala eies 806,463, 806,464 
Printing presses, vibratory distributer for, 

Hyg Pa Wederer vise cs eevee Fee eres 806,269 
Propeller, steering, G. Westle ............ 806,607 
Pulley rim section, expansible, C. J. Reed. 806,187 
Pulp screen, F. M. Chapman ...... 806,640, 806,641 
Pump, double acting, S. Zylberlast ...... 806,388 
Pump drain, Ervin & Konantz ..... +. 806,330 
Pump regulator, Watson & Jahn . -- 806,380 
Pump, rotary, C. O. Farrar ...... . 806,651 
Pumping jack, E. F. Helm .............. 806,140 
Punch and lace cutter, belt, W. L. Folden.. 806,333 
Punching device, rotary, Ww. T. Bailey.... 806,449 
Punching machine, Porter & Currier...... 806,362 
Punching machine, agent’s ticket, A. D. 

DP OBL TY —Sxrepseasire ws sydiors sve Secale es marcia sleag eo 806,262 
Punching machine, railway ticket, A. D. 

PD OSUNS (Ssh te dic cee Sak sole alesse bd Shale eters ote: 806,263 
Radiators, foot warmer for attachment to, 

WS Sawy Or vied sie. aans wwtee's  nrearavei eavatecare ave 806,432 
Rail joint, F. Melaun ...... . 806,273 
Rail joint, Haney & Lalley 806,741 
Rail protector, third, Kober & Watier .... 806,152 
Rail ‘stay; J: OWMOM oecs iiss dt ogee e biecies ehsroie sien 806,280 
Railway coupling, W. T. Van Dorn........ 806,215 
Railway rail stay, H. H. Sponenburg, 

806,375, 806,376 
Railway signal, electric, J. B. & H. V. 

GOTT OLY os ea ea ed Fe PI AA SN Wi ea 806,538 
Railway tie, J. McGranighan...... 806,357, 806,358 
Railway tie, metallic, .J. S. Griswold...... 806,340 
Railway tie, metallic, B. G. Bealor ........ 806,453 
Railways, electric switch for street, J. A. 

POSOY. © isssieis 5 ohccserate ws aieislere, o,dediese tele na sarees 806,568 
Rake, fo PLC Or oe ees es eed wee 806,710 
Razor strop, flexible, W. T. Mann 806,419 
Razors, machine for concaving, R. Martin. 806,551 
Reduction furnace, F. W. Field............ 806,127 
Refrigerating pipes, coating, W. J. Hamil- 

CONS sta)s cratic Ais wes oc eoe eraleiela ce n/a sessaesyatolors 806,661 
Resilient wheel, I. Guiot .... 806,657 
Rivet set retaining device, W. J. Tibbitt... 806,510 
Road bed equipment, J. D. Kneedler...... 806,151 
Rock boring machine, H. Flottmann . 806,128 
Root climber, Baker & Ketchem... . 806,622 
Rotary engine, J. M. Ellsworth . 806,124 
Rotary engine, W. A. Sheahan . 806,297 
Rotary engine, J. T. Cunningham . 806,399 
Rotary engine, Barr & von Bergen .. . 806,451 
Rotary explosive engine, F. O. Farwell.. 806,125 
Rubber disk and ball for disk water meters, 

hard, J. Thomson .........0s.eeee cece 806,211 | 


Rubber disks and balls for disk water 


meters, apparatus for the manufacture 

of hard, J. Thomson ........... 806,210 
Rubber shoe uppers, manufacturi 

Beecher 806,625 
Ruler, flexible, . Lawless ...... .. 806,546 
Saddle for harness, adjustable, P. Y. 

Miller. *oscncs cide siete as dass «» 806,554 
Sand drier, C. J. Duncan «- 806,530 
Sash holder, S. D. Case ....... «- 806,106 
Sash weight, window, O. F. Zahn . .-- 806,230 
Sash, window, Daly & Leake ............. 806,241 
Sashes, dust excluding’device for window, 

J. E. Scott ...... aiaiesveie Versi ales aleisiatecateate 806,582 
Saw, J. Baumgartner .. «- 806.515 
Saw, drag, H. White .. -- 806,382 
Saw handle, W. B. Dillard ........ -- 806,328 
Sawmill set works, C. H. Knight . .- 806,349 
Score card, H. Hammond ......... .-. 806,662 
Sereen device, M. BE. Layne .........e00.- 806,416 
Screens, fly escape for, J. L. Powers...... 806,184 
Seal, bottle, E. J. Brooks ............ -- 806,519 
Seal for pipe unions, H. C. Sisco .. .. 806,201 
Seeder, J. D. Schofield ................c0ee 806,503 
Seeder and fertilizer distributer, G. Sober.. 806,507 
Sewing machine, broom, A. E. Miller ...... 806,163 
Sewing machine, buttonhole, BE. B. Aillen... 806,231 
Shaft actuating means, C. L. Perry te . 806,708 
Sharpener, disk, J. I. Depew 806,244 
Sheet metal bands, apparatus for varnishing, 

A. Lubbertsmeier ..........ce eee eens 806,270 
Shoe form. W. L. C. Niles ..... 806,483 
Shoe protector, G. H. Smyth 806,439 
Shot holes, means for plugging, 

MAUSSON? 225s ieee tihenss telSisve dk ale he oie oe eine eS 806,495 
Show case, Peters &. Saxman ... . 806,566 
Signal apparatus, C. W. Coleman . 806, 238 
Siphon head, P. Spitzenberg .... 806,593 
Skewer extractor, J. E. Bass..... . 806,096 
Skirt, adjustable pad, S. H. Hull 806,670 
Skirt and shirt waist holder, J. M. Rossi.. 806,191 
Slicing machine, meat, W. A. Van Berkel 806,603 
Slug casting machine, P. T. Dodge........ 806,529 
Small arm, breech loading, R. W. Basilone. 806,313 
Smoke stack, P. Dickinson ..... eecwccees+ 806,648 
Smokeless powder, Re Di Peck: vi siseaess 806,564 
Smokeless. powder, making, Gentieu & Wad- 

GON ey, nse, Sock, sit celia sro ntne wre came tye as 806,131 
Snap hook, spring, J. Greenwald . . 806,539 


Snatch block, A. Opsal 806,562 


Soap, ete., machine for plotting, O. F. 

RUtsechManh 02. sa. sea cd oer ees ete esis 806,502 
Socket and rosette, combined, W. ‘A. Church 806, 107 
Spade, N. D. Langford .................006 806,683 
Speed mechanism, variable, R. E’. Rose- 

WATHO!.< Sie /enctirord, aig sieta/oiciste eta ete asta Sins Sate are 806,190 
Spike, combination, V. Rasmussen ....... 806,186 
Spindle lock for micrometer gages, etc., L. 

Si - Starretcl s icAss cdc sea fa es acteta ele Saher 806,594 
Spinning and twisting apparatus, yarn, D. 

Despradelle 2.2... ....cc ccc cee cence e cece 806,737 
Spinning apparatus, ring, J. J. Cronin . 806,326 
Spraying device, W. S. Bucklin ..... . 806,460 
Spring, J. H. Brown ............. - 806,236 
Spring motor, J. T. Coxen .. .. 806,644 
Square, F. G. Breul ........ «+ 806,518 
Stamping device, F. de Coppet......... - 806,111 


+. 806,129 
) 806,617 
806,504 


806,600 


806,601 
806,450 


806,371 
+ 806,547 
- 806,189 
806,614 


Steam. separating apparatus, BE. L. Ford 
Stencil holder, A. E. Andree ‘ 
Stereotype casting box, F. Schreiner...... 
Sterilizing milk and other liquids, R. C. 
TUPTIOT 's ies: a6. 8iei0 Sis lag 00h biace: ssisepelese aj ae eres 
Sterilizing milk and other liquids, apparatus 
for, R. C. Turner 
Still, domestic water, R. P. Barnstead..... 
Stone beams or girders, machine for manu- 
facturing hollow artificial, H. Slcewarp 
Stool and like seat, camp, T. Lees .... 
Stove, W. V. Robinson .... 
Stove attachment, F. O. Alin 


Stove, soft coal heating, H. R. Cowles 806,323 
Stovepipe, A. A. Kinne . 806,544 
Street sprinkler, automobile, J. - 806,378 
Stuff feeder, E. S. Daniels . 806,115 
Stuffing box, J. M. Peck .... . 806,4 
Stump boring machine, O. M . 806,171 
Sugar wafer machine, J. H. Mitchell....... 806,479 
Sunken articles, device for locating and re- 

covering, F. D. Zoll .. 806,730 
Superheater, C. D. Mosher 806,169 
Sweeper, R. Wylie ............. cece cee eee 806,226 
Switch controlling mechanism, J. S. Pevear 806,751 
Switch operating apparatus, Pitman & Har- 

WASOM wg taiciic rad, SrotsPovety a. ist aie sNetere foe's wredhenese 806,567 
Switch operating device, electric, I. J. . 

StOUMORE ie site ses ese etevesai ld ayetetevioaieteree se eraces « 806,442 
Switch operating mechanism, J. S. Pevear.. 806,709 
Switch stand, F. W. Snow ..... oad 806,299 
Syringe, fountain, C. A. Tatum 806,306 
Table mat, H. B. Walker ...........seeee 806,218 
Tachometer, magnetic, Porter & Currier.. 806,363 
Tag securing device, W. G. Young........ 806,229 
Talking machine, V. H. Rapke ... .- 806,289 


Target throwing trap, F. Hardy . .- 806,663 
Target trap, T. Masel ss .-. 806,689 


eig2UNDERWEAL 
Appeals to Men of Fine Habits in Dress. 


It is particularly elegant and easy-fitting. It is made of the 
remarkably elastic Spring Needle fabric, which is knitted on 
machines of our own invention and manufacture. This pe- 
culiar elasticity is the source of the utmost 


COMFORT AND SATISFACTION. 


It prevents the usual bagging and disagreeable 
fon-elastic stretch. Cooper’s underwear from 
first to last maintains the same rich, silky feel 
and easy, comfortable and natural fit. 


Union and two-piece suits in all weights 
and sizes—silkateen. cotton and wool. 


Handsome Booklet on request. 


COOPER MFG. CO. Bennington, Vt. 


LOOKFORTHIS 


Gs 


TRADE MARK 


Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Ornamental Sheet Metal -W: ‘ork—Skylights—Fireproof 
Windows—Art Metal Tile Roofing—Steel Ceilings— Finials— 
Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 


Our 120-Page Catalogue of stock designs will be sent on request. 


The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 


For Christmas Giving 


cAmerican Estates 
and Gardens 


11x13¥% inches. 
340 Pages. 


Illuminated Cover and 
Price, $10.00 


4to. 
275 Illustrations. 


By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
of British Architects 


ae ee ee ' 


VSESTREERETELEY Tretesee ore 


Pe rccinn book dealing with some of the most stately houses 


and.charming gardens in America. The illustrations are in nearly 

all cases made from original photographs, and are beautifully printed 
on double coated paper. Attractively bound. This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American homes, 
An illustrated prospectus mailed free on request. 


CMUNN @® COMPANY 


Publishers of 
“* Scientific Amertcan ?? 


en 


351 Broadway, New York 


498 Scientific American DECEMBER 16, 1905. 


p Telegraph repeater, F. W. Jones .......... 806,412 
: ef 7 YEA Telephone attachment, J. Silverman ........ 806,372 
SUN 2 4 TH R Telephone mouthpiece attachment, Phillips 
Incandescent Gasoline ; : Th ead Lcheiakied at eS aunbard: ras oy acne eaeeer 806,284 
: iy e *‘Sun’”’ Outshines them Al ‘elephone shelf, J. S. Gold...............- 
LAMP 4 Better than electricity, gas, nae, Textile machinery, tension device for, J. , THE IMPROVED 
Soft, brilliant light of 100 candle power. ; Conforms to insurance underwriters’ ruleg, R. Mitchell ..........-.. cesses eee ween 806,555 y 
Safe and absolutely satistactory—no odor @ Agents Wanted. Get Catalog. Thread guide holder, E. Tompkins - 806,443 g 
S dirt, grease. Branch supply depots in all larger cities, Threshing machinc cylinder, A. L. Gil . 806,537 
Takes its own gas SUN_VAPOR LIGHT Co. Threshing machine sieves, device for 
Made in oue, two, three and four : A + AeeD _ __ Box939, Canton, Ohio, justing, J. A. Steelsmith ............. 806,508 
burner styles. j i in vicensce of the Campbell patent Threshing machine straw conveyer, J. E. 
‘ no FAAUMPHrey vcisccsis cece dies c's weave aa ah He 806,671 } 
Ticket case, W. T. Sherwood .............. 806,506 
Tie. See Railway tie. 
Tile making machine, L. O. Burnham...... 806,633 ) 
Time detector, watchman’s, P. Moosmann.. 806,166 
Tire, endless solid rubber, R. D. Bradley.. 806,101 
= Tire, pneumatic, J. P. Le Grand......... 806,352 
on account of ygur batteries giving out un~ ‘ ; ‘Tire, resilient, W._F._ Beasley .. 806,623 f 
KJ comes to the man whose catisequipped with : | Tire, neat "oe ned Ce 806;664 ls Ber USE Ee 
Keeps the batteries always allve and fall" : Tobacco leaf stripping and booking ma- UBSTITUTES AND 
of juice?” "No uncertainty, no delays, no |: chine, G. A. Marier . 806,272 INSIST ON HAVING 
bothers fi uty ignition. ite us fo 4 A .-M. ‘ - , 
ima se eat Nor Yount AMMEN | Tool tacks ‘pe Morten sess: ++ 806,750 THE GENUINE 
Chicago: auto shows. The Dayton Elee. 4 ~ rea 3 2 
Mfg. Co., 98 Beaver Bldg., Dayton, O. Charger BERRY J aeons loner holm. > ne BOO Le “7 The Name is 
, J. W. Hughes .............000005- Ae . 
Toy cannon, breech for, R. A. Scheffel.... 806,196 : stamped on every “hy 
() ; A = Toy gun, Dill & Hill ................. .. 806,118 loop — sAy 
a a er 7 Mm (Toy, trick telephone, E. G. Myers 806,276 () 
| HE BES I LIGH i ° Tracing or duplicating pad, L. C. Edmund.. 806,738 
iS f cs ak : Track alining device, E. Murphy .......... 806,172 The 
5 ‘ ar Transmission mechanism, C. E. Bertels -. 806,316 
SUPERIOR TO | TWO CENTS Tree support, J. Donnelly o'6/6 bisig.6 aioe ahs -. 806,402 ; 
ELECTRICITY game A WEEK ® |Trolley, G. R. Fletcher ... 22 806,248 CUSHION 
‘i ere Es . ae Trolley, A. Bopp ............ .- 806,630 BUTTO 
HH qrolley signal, B. H. Hebert aietastte ieee fe aa Soe ety N 
h Trolley wire holder, F. . Zimmerman.... 806,310 
Gg are tired (7 ait Trousers press and stretcher, H. H. Welch. 806/444 CLASP 
d i coos ot dl oar ordinary Trousers protector, J. D. Schakel. ‘ 806,579 
Ne light, get the light that is Brighter than elec. Tin ine A ete 806,588 LIES FLAT TO THE LEG — NEVER 
ores, 7 7 5 , A. D. Goetz ...... as i 
: Sr er ere ones one eae Caron Ite Tunnel lining segment, H. Japp 806,673 SLIPS, TEARS NOR UNFASTENS 
: ae muchcheaper than kerosene. It’s made in over Turbine governing mechanism, elastic fluid, Sample pair, Silk 50c.,Cotton25c. 
, 100 beautiful styles. It’s anornamenttoany home, J G. Meyersberg ............0eeeeeee +++. 806,692 Mailed on reeci varie : 
J Fs : and svory lamp ls warranted: Sust drop us & anne Tepulating Gere: steam, W. Kieser 806,679 on receipt of price, 
se Postal today and get our catalog and prices. urbine, steam, . C. Oscanyan ........... . 
Agents wanted Everywhere. Big money in it Turbine, steam, J. W. Smith. sheletdapeegetaread 806,298 T Sectie, Mage AL 
eae CERT LIGHT CO Turbine, variable speed multiple stage, F. Shen f See 
° ° : H i Windhausen © 2.2.5.2 :..5s cc c.ctcn bs ascssce's & wae 7 
Harrington & Richardson 87 E. Sth St., Canton, 0. y Turbines, mechanically actuated governing  " 
Arms Co. : Owners of Original valve for elastic fluid, O. Junggren.... 806,676 
Patents, Typewriting machine, H. W. Merritt ..- 806,274 RADIUM AND THE RADIO-ACTIVE. 
328 Park Avenue Wnderweaty Ce. As Rowell swenen snscsaeess 806,286 Substances. No better or clearer scientific account has 
Worcester, Mass. Valve; automatic ‘pressure: reducing, « ¥.. ‘Ls been published than that contained in SCIENTIFIC 
, i (0) ee 806,108 AMERICAN SUPPLEMENT 1429. The paper presents 


Valve, engineer’s brake, H. all that is at present known about radium and theradio- 


806,455, 806,456 | active substances. Price 10 cents, by mail. Munn & Co., 


THE EUREKA CLIP 


Valve for refrigerating apparatus, conden- 361 Broadway, New York City and all newsdealers. 
. . < - The most usefui article ever invented ser, A. T. Marshall ................-- 806,478 
Road Freishting Traction Engines for the purpose, {ndlsvensable to Laws valve gear, W. P. eee Japoeis es Bom les 
yers, Editors, Students, Bankers, Insure %) Valve, thermostatic, J. I. Cranm eae 46: 
ance Companies and business men gen- S| Valve, throttle, R. H. White ja : 806,309 
- aes a a erally. id ok inarker sand ‘paper clip: Z Vault, burial, Cowles & Murray , 806,324 @ 
2 \ "eter used repeatedly. In boxes of 100 for 25¢c, ° yeuit molds Ws eas “receptacle for, esi oo Sd 
To be had of all booksellers, stationers pe A y P 2 DUO 
and notion dealers, or by mail on receipt . S. Leibenglick ............... 2c eee eee 806,476 
¥ 4 S ¢ ; Vehicle driving wheel, motor, C. S. Bauld.. 806,452 MANICURE- 
of price. Sample card, bymail, free. Man- r : y , 
ufactured by Consolidated Safety venicles rolaing; E. Beumann és ‘ en oe na 806,097 
i _ i, 
Eas Ute Raa Tele Hae baN Neds FCMMM GH eens cers hes coe toa ates OBIS CIGAR CUTTER 


A blade for each 


THE PRICE PYROMETER 03! cen nee anc ncmeee et $06,684 


Over 200 in use on Pacific Coast alone. Siberia, has revolutionized all methods of | Vehicle wheel, Sours & Fox 806,203 purpose, 
Spain, India, Central America, Sandwich Islands pyrometry. This instrument 1s | Vehicle wheel, E. F'. Evans .... 806,405 25 - 
have them, the most efficient and reliable | Vending device, R. 0. Roblin weve 806,572 Cc By Mail 
Engines 110 Horse-power. Wood, Coal, or Oil fk Rt pe teeta g a8 NEB Vending machine, et & Mactcod eugloide de 806,659 Worth its 
ee ee er ee ee as 800 to 300) Fahr. Attractive, | vessel huil, I. B. Palmers... ser cee-ceee 806,484 weight 
cent. Capacity each car 16 tons, curable and highly sensitive: Vessels, construction of, T. H. Wheless... 806,222 f 
anufacturers guarantee to] ; : . 
THE BEST MFG, COFMPANY keep it in order for one year. vibratory Seo ugeeneee R. Carlstedt.... B08 be8 
San Leandro, California F ol Wa Zor pales ane | Vtg ahase E, Ciiighaa "00001." ANd 
Cable Address, DANBEST. Writefor our New ———amennen? 2241 Euclid Ave., Cleveland, 0. {Voting machine booth, C. F. Harrington... 806,137 
Codes, Westeru Union and MecNiel. Catalogue No. 18 Wagon, G.'N. Spencer ............--- se+++ 806,374 
Wagon and other vehicle brake, W. Gibson 806,536 2 ; . 
Wagon body lifter, C. W. Reneau ........ 806,570 A Perfect manicure. A Sanitary Cigar Cutter. 
Wagon brake, J. R. Crisp, et al .. 806,114 ip-Klip “ *(twoi h 
Wagon, dumping, J. Young Sake 806,387 ae P lip Te A o oon) a8 A 
Wagon dumping mechanism, B. R. . 806,611 arp steel clip, e and cleaner. 
VOU NEED TH Wagon hound, Dayidson & Kelly Ks es pred Keeps the nails in perfect condition, 
J alking beam, J. R. Semple a 5 . : 
Washing machine. H. Plagmann .......... 806,492 Alsoa separate blade which cuts cigars 
Washtnb and washboard, combined, F. X. Peaeen quickand clean. Itissanitary. Phy- 
OttMe Ver aoe c edad ete bine ooece viareleye. ier vane : 
s Watch guard, C. Breer ............e eee ees 806,632 Ctarie asd Say everyone should use his 
O aS l S Water paints. oo ebildren,, commode at- siaera own cigar cutter. It is light, compact 
achmen or, J. - Oakley i 
Cr Nn Nn ne Water heater, H. ‘E. Townsend....: 22 806,307 ae eee! ne and sells at 
Water heater, C. M. Daly ..........00eeeee 806,526 sight, wo combine or one price. 
Water power utilizing apparatus, W. R. soatod At all dealers or mailed upon receipt 
OPEN APG 2: oc wood oe cieusieh toeteiens ee eee se 10: Clot ot ” : 
Water purifier, P. Bastian ...............- 806,234 -of 25c. _The original German silver 
7 , om ° 
C | | ( ( i = as a I ) Wate whee! conduits relief mechanism for awd Klip-Klip (manicure only}-same price 
e Dombard) siic..ciecssc ease ns ee oe velee ss . ‘ : 
Wedge, expansible, H. Farrington. 806,406, 806,407 Your money back if you want It. 
Weighing machine, EH. Staheli ........ ...- 806,441 MANUFACTURED ONLY BY THE 


Weighing machine, automatic, H. C. Bowlus 806,457 
Weighing machine, computing, G. P. Ritter. 806,499 


By R. E. MATHOT, M. E. KLIP-KLIP COMPANY 


‘3 wen Seve’ oil, F. H. McCollough ...... i 806,559 666 Clinton Ave., S., Rochester, N. Y. 
: : : : Is, lifti tus for deep, F. J. 
314 Pages. Bound in Cloth. 152 Illustrations. Price $2.50, Postpaid OMGeE on hore ein ace aaa 806,557 
Wells, pulling machine for oil, Worrell & 
ASDD asic é boasa sha Ss earn 8s AWS 1aMe dole 'S Trdie slave’ 806,724 
Wheel, G. N. Sheppard .................- 806,584 


SPARK COILS 


A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. 


Wheel joint support, carriage, J. Scannell.. 806,433 
Wheels, metallic overshoe for vehicle, H. L. 


CANNC? 6 es aie ha ooo s brave ule ee tie wat owls 806,520 : = = “ 
No cumbrous mathematics; just plain words and clear drawings. Whip actuating device, W. L. Hale eee Their Construction Simply Explained 
P : : F 0 806, : . 
The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. Winding apparatus, S. T. Nelson .......... 806,748 Scientific American Supplement 


Winding machine, S. W. Wardwell .. 806,221 160 describes the making of a 14-inch spark, 
Window screen, Monnin & Mecchi..... .. 806,695 coil and condenser. 


Every important pressure and suction producer is described and illustrated. Practical 


suggestions are given to aid in the designing and installing of producer-gas plants. Window ventilator, B. §. Burroughs...... 806,105 Scientific American Supplement 
Write for descriptive circular and table of contents. wine Shnie aiachincs Sunine ‘mechanism ene Sit ceeine enon Mow: to mule 8-Coul £0r 6a 
for, C. S. Marshall ..............+.++-- 806,420 Scientific American Supplement 
Wood, apparatus. tor fibers zing - and derlyane 806,258 1522 explains fully the construction of a 

other products from, « re andfiord.. fe: 1 =” j 5 PY ‘Sai j 
MUNN & COMPANY, Pusuisuers, 361 Broadway, New York Wrench, H. F. Dickinson .-...sseee++eeees- 800 327, | aera ner com aria. condenser £08 eae eneie 
wWrenehys He: McMillen sé a te Scientific American Supplement 
Wrench, T. McMaster eee : ** go¢-701 | | 1124 describes the construction of a 6-inch 


Wrench, Nolen & Knight 806,703 | J Spark coil. 


a 7 ae Scientific American Supplement 

. R. Oelkrag ......... : 704 . 4 

a : — Pie suanes, Me Der entre ere 806,121 || 1087 gives a full account of the making of 

an alternating current coil giving a 5-inch 

I i | ti spalvcientific Ameri suppl t 

cientific merican upplemen 

rain nspec ion DESIGNS. aaet describes a 4-inch spark coil and con- 
enser, 


On the Lake Shore & Michigan Southern Ry. Bottle, 8. Hochstadter .........- Scientific American Supplement 
y Bottle, W..B-/Thateher’ «<2. : 1402 gives data for the construction of coils 


At every division terminal all Lake Shore trains are inspected with the rae forties Te P plack of a definite length of spark. 


greatest care by a corps of skilled inspectors. No train is permitted to leave Lamp body. gas, W. S. McLewee .. The above-mentioned set of seven papers 
rurreects Bune it has undergone a most rigid examination for any de- at arin Gy AL Bennett 221220 Sine 3 will be supplied for 70 cents. 
. s fork, C. A. Bennett 7,708, 37,709 i i i 
The clang of the hammer on the wheel, the fiare of the torch searching Spoons, forks’ or similar articles, handle for, Any single copy will be mailed for 10 cts. 
out the dark places beneath the car are \ Spoons, forks, of siiiilar aiticles, handic tor, “770 |] -AURN @® COMPANY, Publishers 
: : ‘ ‘ : 361 Broadway New York 


c. B. Shepard 
Type, font of, H. W. 
Vessel, L. G. Barrow 


familiar objects to Lake Shore travel- 
ers, but few understand the exact- 
ing requirements of train inspec- 


tion or the added safety it brings. 


IDEAL SIGHT, 


a 3 ‘ ; = z a 
Night and day this unceasing : Pe ‘ TRADE MARKS. Ti . 
watchfulness goes on. re ‘ f 1 : Baking powder, Royal Baking Powder Co.. 48,077 . 
There is nothing superior in : C : “oa arled, | Albert Diebingo oo. Poe auioes ; RESTORER 
idee eitye wd * eer, lager, Christian Moerlein Brewing Co. A ; VIN | 
America in travel facilities to F : : : Belting, waterproofed textile, National Belt- Nees, : Pa 
those afforded by the Lake £ : ‘6 . ins C. Ae erent 48,022 { wl Is Your 
‘ohi : ‘ g cots and shoes, ink for burnishing the ses 
Shore & Michigan Southern edges and bottoms of, C. L. Hauthaway gs ( Si ht F ilin a: 
Railway. ot) = : & Sons readin. vee te uence wenis sdee a 47,978 gs g ailing ¢ 
For information about {ea : Boot and, oes adios” tater "A"H.  , | Allretractive errors, 
your travel matters, ad- ‘i : : Boots, shoes, and slippers, C. M. Clapp Co. 48,021 f - } muscular trouble &{ 
dress the undersigned. z Candies, M. L. Morgenthau ............-005 48,012 I : *-* ehronic diseases of 
C. F. DALY 4 : ; Canned cern, C. S. Crary ....... 7 .. 48,071) | “4 the E d b 
P cor Traffic Ma’ wash q F Canned fish, Siegel, Cooper & Co . .48,058 — le bye cure Y | 
Sees oh anager, & é 3 NS Canned fruits, Siegel. Gooper & Co... aoe ar scientific MASSAGE. 
: anned meats, Francis H. Leggett Co. : ‘ 
A. J. SMITH, ' : . Canned vegetables. Siegel, Cooper & Co. .... 48,059} | Illustrated treatise with affidavit testimonials | 
General Passenger Agent, era’, playing, New York Consolidated Card Fees ik free. Address j 
Cleveland, G. OTR DANY Nee ak cin alaaS sia e ates we alee a ’ THE IDEAL COMPANY 
Cards, playing, United States Playing Card LS 
(on eee ce Ft Seine ee eared tte 47,992, 47,998 239 Broadway, New York. 


Carpets, Hartford Carpet Corporation ...... 48,047 i 


DECEMBER 16, IgO5. 


Scientific American 


Some Standard Practical Books, 


BRANNT.—A Practical Treatise on Animal and 
Vegetable Fats and Oils. Second edition. Ll- 
justrated by 302engravings. 2 vols. 1,304 pages. 
We wa see oe ke Pela ee a a Kat os 

BRANNT.—A Practical Treatise on the Manufac- 
ture of Vinegar, Wood Vinegar, etc., Products 
of Destructive Distillation, Acetates, Cider 
and Fruit Wines, Preservation of Meats, Vege- 
tables and Fruits, Fruit Butters, Jellies, etc. 
79 engravings. ay aes ae . «+ $5.00 

BRANN T.—India Rubber, Gutta-Percha and 

Balata: Raw Materials--Utilization and Manu- 

facture. Tlustrated. ee eae $3.00 

BRANN'L.--Petroleum: [ts History, Origin, Occur- 
rence, troduction, froperties, Technology, 
Natural Gas, etc. Illustrated. 73 pages. 8vo0. $7.50 

(Elaborate Illustrated Circulars of the above Im- 
portant. Books will be mailed to anyone in any part of the 
world who will furnish his address. 

("The above books sent by mail free of postage at the 
publication prices to any address in the world. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 


Turn It Upside Down 


and if won’t spill. The only non-liquid storage 
battery on the market and the only one of its 
kind in the world. Impossibiiity for plates to 
bend or short-circuit, ay electrolyte is of solid 
consistency. Can be recharged like the wet 
storage battery as often as desired, Suitable 
for every gas and gasoline ignition. Shipped 
fully charged to any part of the world, Write 
for descriptive paniphlet and trade prices. 


THE ROYAL BATTERY CO. 
148 Chambers St., New York City 


Engineering Instruments 


382 River Street, Troy, N. Y. 
Illustrated Catalogue on Application 


YOU CAN MAKE FROM 


5 F500" wontn 


IN THE REAL ESTATE 


Send for my 


FREE BOOK 


TBs valuable book otters an unusual opportu- 
nity for men without capital to become inde- 
pendent for life, 

It tells how I have helped bundrecis of inexperi- 
enced men to immediate and permanent success. 
It tella how you can learn the Real Estate, 
Insurance and General Brokerage Business thor- 
i oughly by mail without interfering 

» with your present occupation. 
It tells how we appoint you our 
SPECIAL REPRESENTATIVE, 
establish you in a pleasant, 
honorable business of your own, 
co-operate with and assist you 
to make a large, steady income. 


If you are honest, ambitious 
and willing to work, write me at 
once. Just say: ‘““SEND FREE 
BOOK.” Address 


EDWIN R. MARDEN, PREs’T 
NAT'L CO-OPERATIVE REALTY CO. 
187 ATHENAEUM BLDG., CHICAGO 


[nstructive Scientific Papers 


ON TIMELY TOPICS 


Price 10 Gents each by mail 


ARTIFICIAL STONE. By L.. P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1500. 

THE_SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 


CONSTRUCTION OF AN _ INDICAT- 
ING OR _ RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins, Fully illustrated. Seren: 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493. 

HOME MADE DYNAMOS. § screntiFic 
AMERICAN SUPPLEMENTS 161 and 690 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. _ ScrenTIFIC AME- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 7 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in SctENTIFIC 

AMERICAN SUPPLEMENTS 844 and 865. 


The machines can be run either as dynamos 
or motors. 


ELECTRICAL MOTORS: ‘heir Con- 
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Cents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 
361 Broadway New York 


RARE 
COINS 


Etce., FOR SALE. Curious Mo- 
rocco cast coin dated 1288, only 12c. 
Rare Coin Book, 150 pp., 750 illustra- 
tions, U. S and foreign, 25c. Bargain 
selling list of 35,000 coins FREE. 


T. L. ELDER, Dept. A 
32 E. 23d St. New York City 
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, Paper for roofing purposes, Houston Brothers 


!Silver table utensils, sterling, Nevius Co... 


Cigars, S. 8S. Pierce Co. ............0000ee 
Cocktails, H. Rosenheim & . 
Corsets, Bay State Corset Co. ... 
Cosmetic, H. W. Frisby 
Cotton drills, Wellington, Sears & Co 
Cotton duck, Mount Vernon-Woodberry Cot- 


Mills 
Distillers’ dried grains, J. W. Biles Co. 
Drawers to trousers, device for secu 

Catch On Clasp Mfg. Co......-....06- 
Felt, tarred, Boise Gas Light Co. 
Fire extinguishers, E. G. Parker 
Fish, dried, smoked, pickled, salted, and 

eanned, W. T. Shute 48,079, 


Flour, wheat, Pittsburgh Milling Co....... 
Flour, wheat, Strasburg Steam Flouring 
MANS oi i.c80 55-4 tins Cesc Se ee ias bee ig aie ocd a 


Flour, wheat, L. M. Paschall .... 
Food, bird, Aschenbach & Miller . 
Gin, National Distilling Co. 
Glass fruit jars, A. G Smalley 
Gum, chewing, American Chicle Co.. 48,001, 
Gum, chewing, Frank H. Fleer and Co. ‘ 
Gum, chewing, Seydel Gum Co. ....... . 
Harness and parts thereof, saddles, collars, 

and harness leather, Lovan Saddlery Co. 


Hats, Boogher, Force & Goodbar Hat Co.... 
Hats and caps, Samuel Mundheim Co. ..... 
A. Matthews 
Collins & Fair- 


Hats and caps, men’s, 
Hats, caps, and bonnets, 

banks Co. 
Inking rollers, 


Jellies, jams, and. preserves, Francis H. Leg- 

Pett, GOO. cas Saco rasa as 3 eae sies dare 48,052 
Knitted underwear, Glastonbury Knitting 

COn (iota fetes Sane eaten uses Cade dee 48,042 
Lamps, incandescent, Pettingell-Andrews Co. 48,076 
Leather, W. D. Byron & Sons 47,977 
Linings and foundations, Andr 

CO. Cakantings purecnee pe aweawene 48,039 
Lotions for external application, 

NAGE) sili ice eeeterererd ts Ses we gee bee we 48,055 
Medicinal tablets, Antikamnia Chemical Co., 

8,062, 48,064 

Mince meat, prepared, Brownell & Field Co. 48,050 
Molasses, P. Duff & Sons ........ 48,051, 48,073 
Nails, wire, C. F. Baker & Co. .......... 48,025 
Paint, prepared, Detroit Graphite Mfg. Co.. 48,979 
: Paper, blotting, Standard Paper Mfg. Co.... 48,031 


(OEE eres nee Pires are ar eerie ec ees 47,982 
Pianoforte strings, R. C. Koch ....... 48,029 
; Pianos, upright, P. G. Mehlin & Sons 48,010 
Remedy, toothache, H. McGonnell .......... 48,054 
Rolled oats and oatmeal, Great Western 

Cereal® COs. 96. fc i os Saeco ane ios Chie Siw evel 48,065 
Rope, cord, and twine, Schlichter Jute 

Cordage CO. tise ilires oe toee a 5 oe aetets 48,037 
Rubber boots, Goodyear Rubber Co + 48,007 
Salt, Diamond Crystal Salt Co.............. 48,072 
Sewing machines and parts thereof, Illinois 

Sewing Machine Co. .............eee00- 48,028 
Sewing machines and parts thereof, Union 

Special Machine Co. ..............0008- 48,038 


48,036 
Soda water and compounds and extracts for 


flavoring the same, Hance Bros. & 

WIC aise a5 sco sinidigsleieta-eiere'siwie's sine S88 47,981 
Spices of all varieties, W. E. Sibley...... 48,081 
Springwork and wire spring supports for 

chairs, sofas, beds, and carriage seats, 

Staples & Hanford Co...........2.-005 48,032 
Starch, laundry, Millereek Valley Starch 
Bo OO. «a arava. to aee say Gran on aiaVahucara les la/a,e tataite’e'fale vere ® 48,067 
Stoves, ranges, furnaces, ovens, and heat- 

ing drums, FE. H. Huenfeld ............ 47,983 
Syrups and molasses, Steuart, Knatz & Co.. 48,060 
Tea, Brownell & Field Co.............. 008 48,069 
Tea, Sherman Brothers and Co............ 48,078 
Tobacco, plug, cut plug, and smoking, 

Joseph: 'G.- DMT. sic che ss se aes osie8 47,984 
Tobacco, smoking, Threefoot Bros. & Co... 47,995 


Trees, nursery grown peach, Albaugh Nurs- 


ery and Orchard Co. ...........eeeeeee 48,020 
Trousers, Dutchess Manufacturing Co «= 48,027 
Valves, lever, Lunkenheimer Co. .......... 47,990 


Varnishes and shellacs, E. Calman & Co.... 
Washing and removing grease stains, prepar- 


48,004 


ation for, J. A. Gingras ............. 48,006 
Watches and parts thereof, A. Schwob, 

48,015, 48,016 

Whisky, Figge Doyle Co. ....... 47,980 

Whisky, H. Rosenheim & Son... 47,986 


Whisky, 
Whisky, 


Stitzel Distilling Co. 
Jobn Eliwanger Co. 


47,987 
47,989 


Whisky, Weideman Co. ....... - 47,994 
Whisky, White, Hentz & Co. . 47,996 
Whisky, J. P. Winand ........ ~ 47,997 
Whisky, R. Wolfson ..... - 47,998 
Whisky, Wright & Taylor.. + 47,999 
Whisky, H. Grove’s Sons ~ 48,008 
Whisky, I. Merkel & Sons ...... - 48,011 
Whisky, Rosenfield Bros. & . + 48,014 
Whisky, Stitzel Distilling Co. ... - 48,019 
Whisky, Wright & Taylor ................ 48,024 
Wire cloth, Gilbert & Bennett Manufactur- 

in. Oe) acerigih ces io Sse oo isto ict re Sits orate le. 0 ce Ss 48,034 
Wire netting for fencing purposes, Gilbert 

& Bennett Manufacturing Co........... 48,035 
Wood made of several thin layers united by 

a waterproof composition and _ boxes 

made therefrom, compound sheets. of, 

Venesta Limited ............. ee eeeeee 48,023 
Zwieback, P. J. Stern 48,083 

LABEIS. 
“Cold_and Grippe Cure No. 4,’’ for medicine, 

W. P. Poythress & Co..............065 12,527 
“‘Curoso,’’ for ointment, M. P. E. Saltzman. 12,535 
“Dr. Dick’s Malted Poultry Food,’’ for poul- 

try food, Dr. Dick’s Malted Stock 

PO00 (CO. aie eine le ee eee olen es ot eens 12,531 
“Dr. Pierre’s Livro Tone,’’ for medicine, 

J. J. Brin 12,526 
‘Mr. Pierre’s Sangui-Neuro,’’ for medicine,’’ 

J. J. Brin 12,525 
: “Blectric Lump,’’ for coal, J. C. McGrew.. 12,538 
“G. L. G.,’’ for medicine, Curtiss Manufac- 

PUPING CO. occ sie wise cece a ete eee tte Sie etei 12,529 
“Horlacher,’’ for beer, F. H. Horlacher... 12,522 
“La Albula,’’ for cigars, A. C. Henschel 

Bee COs os hatert so steals avoid 6 :h.G Bosse sssie, Sialensler 6 OhoS 12,523 
‘“‘Leslie’s Vermont Syrup, Rock Maple 

Brand,’’ for syrup, Leslie, Dunham & 

OS ares atte Whe: o deed osama aa toes ciate cichntnady 12,532 
“McLeod’s Highland Club Cheese,’’ for club 

cheese, McLeod & Ormsbee ............ 12,533 
“Palmetto The Paint for the South,’’ for 

paints, stains, and tinting colors, Pal- 

metto Paint M’f’g Co. .............6.. 12,537 
; ‘‘Pomo-Ferrum,’’ for medicine, F. Cc. 

REGO is ois cc's tein 080560 ow Sed we Seow a 12,524 
“‘Reitzerine,’’ for a _ toilet preparation, 

: Dr. J. B. Reitz Medicine Co.......... 12,530" 

**Rouser,’’ for medicine, W. Fechteler. 12,528 

“‘Saporoso,’’ for bologna, C. Maspero....... 12,534 

“X Ray Liniment,’’ for liniment, R. Heller 12,536 
PRINTS. 

‘“‘Beaver’s Blue Ribbon Brand Graham 

Flour,’’ for flour, L. A. Beaver Co....... 1,505 
“‘Castoria,’’ for medicine, Centaur Co........ ,503 


“Hop Secotch,’’ for games, G. B. Thompson. 1,509 
“‘Milrose,’* for underwear, J. W. North & 
ON cof Sosated Bnd pac woes when lee le 1,507, 
“Peerless Stock Food,’’ for stock food, Peer- 
less Stock Food Co. 
“The Right Flour,’’ for flour, V. 
by Co. 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date _ be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 


address Munn & Co., 861 Broadway, New York. 


desirin, 


STRUCTURAL 
DRAFTSIMIEN 


to fit themselves for better paying positions should send for 200-pag. 
(FREE) describing our Structural Drafting course, and over 60 other ¢ 
cluding Arehitecture. 

neering, Mechanical 


American School of Correspondence, Chicago, Il!. 


Electrical, 
Drawing, 


Mechanical, Steam and Civil 
Telephony, Textiles, etc. 


LET US BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
STAMPINGS, MOobDELs, EXPER. 
WRITE FOR. FREE BOOKLET 
THE CLOBE MACHINE & STAMPING CO. 
970 Hamilton St., Cleveland, O. 


WoRK 


Menand boys wanted to learn PLUMBING TRADE, 
pays $5 aday after completing course of practical in- 
struction at home or in our schools. Graduates ad- 
mitted to Union and Master Plumbers’ Association. 
Positions secured. COYNE BROS. CO. PLUMBING 
SCHOOLS, 289 Tenth Avenue. New York. St. Louis, Mo. 
Cincinnati, Free catalog. 


Corliss Engines, Brewers’ 


re) 
on vr CHINES) 
IC Eee Bottlers Machinery. ‘THE VILTER 
a MEG. CO.. 899 Clinton St., Milwaukee, Wis. 
& EXPERIMENTAL WORK. 


MODELS Inventions deveioped. Special Machinery. 


Marine Motor 


having the most rapia speed and 
weighing Jeast per h, p. and_pos- 
sessing the fewest parts isthe Van 
Auken Motor. _No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- 
trol. Always ready. Every stroke 
cleans the cylinder. 


VAN AUKEN-CLEVAUC CO. 
Yonkers, N. Y., U.S.A. 


The Most Moder 


SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 


Used for polishing machinery, cutlery 
and edge tools of all kinds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 


The Springfield Tire and Rubber Co., 
SPRINGFIELD, OHIO, U.S. A. 


E. V. BAILLARD, 24 Frankfort Street, New York. 
Expert Manufacturers 


RU B B ER. Fine Jobbing Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


EXPERIMENTAL WORK Scientifically 
and accurately executed. Modelsand small machinery 
perfected. STENDICKE & VOLKMER, 61 Fulton Street. 
Telephone 5655 John. 


WORKING and PATENT DRAWINGS. 
G. M. MAYER, M.E., 1131 Monadnock BI.. Chicago, Ill. 


Model Machinery and Experimental Work. 
W.H. CRAWFORD 194 Broadway, New York City. 
For_ Mechanical 


DIAMOND TOOL Purposes. 


John Wennstrom’s Sons Co., 356 41st St., Brooklyn, N. Y. 


SCHWERDTLE STAMP CO. 
STEEL STAMPS, ‘LETTERS & FIGURES: 
- BRIDGEPORT. CONN. 


dies, boxes, metal stampings, patent artic- 


M 0 D E LS les noveities,man ufactured and sold.Print- 
ing on aluminum. U. & Novelty Co., Lily Dale, N. Y. 


THE TRAP DOOR SPIDER 
Fine specimen door and tunnel, by mail, $1.00. 
GARSIDE COLLECTING CO., San Diego, Cal. 


For Electrical and Mechanical 


Purposes. Chicago references. 
“Draftsman.” Garwin, Iowa. 


NOVELTIES & PATENTED ARTICLES 
| MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOGL WORKS, Cleve LAND;:0.. 


MODELS AND EXPERIMENTAL WORK 


Inventions developed. Special machinery. Milliken 
Machine Works, ‘19 & 81 Washington St., Brooklyn, N. Y. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St,N. Y 


INVENTORS,—Onur specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 5. 

A. NACKE & SON, 236-42 8. 9th St., Philadelphia, Pa 
DO YOU WANT TO MAKE S$$$S8? Wecan 
help you. The electrical business offers better returns 
to energetic young men with brains and smali capital 
than any other tegitimate calling. Send stamp for full 
particulars. Star Dynamo Co., Jefferson City, Mo. 


nt en 


They Make Bad Roads Good 


No slipping or skidding of wheels on any 
kind of conveyance if fitted with 


WEED’S TIRE GRIPS 


which ensure steady traveling. Can be car- 
ried in any car. Occupy but little space 
Easily adjusted. Anyone can arply them. 
Protects occupants of car from flying mud 
en 


wii ete. Indispensable in wet weather. 
for free descriptive booklet S. 


WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City 


LEARN TELEGRAPHY 


Telegraphers earn from $60 to $300 per month. Be an 
Expert. By our system you can learn while you earn, 
in your own home in spare times. Steady, good paying 
positions always open. Our System received Highest 
Award at Louisiana Purchase’ Exposition. Acknowi- 
edged the cheapest and best method. Armstrong ‘T'ele- 
graph System, 516 Panama Building, St. Lcuis. 


AUTO STORAGE Barres: 


THE WILLARD STORAGE BATTERY CO. CLEVELAND, 0; 

Se | Magical Apparatus. 
Grand Book Catalogue. Over 700 engravings 

2c. Parlor Tricks Catalogue, free. 

MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


DO YOU WANT TO MAKE S$8$%$8$2 Wecan 
help you. The electrical business offers better returns 
to energetic young men witb brains and small capital 
than any other legitimate calling. Send stamp for full 
particulars. Star Dynamo Co., Jefferson City, Mo. 


DRYING MACHINES. 


8, E. WORRELL 
Hannibal. Mo. 


for Cutrigger hoists. 


Faster than. Flevators, and hoists 
direct from teams. 


Saves handling at less expense. 


Manfd. by VOLNEY W. MASON & CO., Inc. 


Providence, R. 


os . 


RITERS Ask 


All the Standard machines SOLD or RENTED ANY: 
WHERE at HALF MANUFACTURERS’ PRICES, 
Shipped with privilege of examination. Send forCat. 


Typewriter Emporium, 202 LaSalleSt., Chicago 


Patent system 


parts of the world. 


expense. 
to rich and poor. 


Branch Office 
625 F Street, Washington, D. C. 


Patents Patents 


OF NATIONS 


| PATENT GIVES you an exclusive right to your 
invention for aterm of seventeen years. 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under 
is responsible for much of our 
industrial progress and our success in competing 
in the markets of the world. 
successful Patent is in no degree commensurate 
with the almost nominal cost of obtaining it. 
order to obtain a Patent it is necessary to employ 
a Patent Attorney to prepare the specifications and draw the 
claims. This is a special branch of the legal profession which 
can only be conducted’ successfully by experts. 
years we have acted as solicitors for thousands of clients in all 
Our vast experience enables us to prepare 
and prosecute Patent cases and Trade Marks at a minimum of 
Our work is of one quality and the rates are the same 
Our unbiased opinion freely given. 
happy to consult with you in person or by letter as to the proba- 
ble patentability of your invention. 


Hand Book on Patents, Trade Marks, etc., Sent Free on Application 


MUNN & COMPANY WX ~ Solicitors of Patents 


oa 


You can 


it. Our 


The value of a 


In 


For nearly sixty 


We are 


Main Office 
361 BROADWAY, NEW YORK 


500 


Scientific American 


Nev ew York 
Belting & Packing Co. Ltd. 


Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber ‘Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 


Write for catalogue. 


91-93 Chambers St., New York 
To INVESTIGATE 


The mechanically correct 
DURYEA, invariably is 
to purchase. Wuryeas 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells the 
Reason Why. 


DURYEA POWER CO.. 44-84 Aeyrud St., Reading, Pa. 


ers. Sawing and Boat Outfits, 
1 with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 


Ail varietiesatiowestprices, Best itallroad 


State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
Track and Wagon or Stock Scales made. 
‘Also 1000 useful articies, including Safes. 


Scales: Sewing Machines, Bicyctes, Fools. etc. Save 


Money. Lists Kre2 CHICAGO SCALE Co.. Chicago, Ii). 


TO PROVE that Daus’ “Tip-Top” is 
the lest and simplest device for making 
100 copies from pen-written and 50 


without: deposit, on ten (10) 
trade discount of 


e OP ee catttlets duplicator: cap ciea, 
days’ trial. 
Price &7.50 less *B Net 
sai 88} per cent. or 
Thelelx ALB, 1h Duplicator Co. Daus Bldg, 111 John St, New York 
DIRECT FROM MINES 
PREPARED R.H. MARTIN, 


ASBESTOS FIBRE | oFFice, st. PAUL BUILDING 
for Manufacturers use 


220 B’way, New York. 


Electric Lighting Outfit 
For the farm, shop, cottage, or 
private residence. 

So simple anyone can operate them. This 

is the first outfit ever offered for sale at 

such a price that_you cannot afford to be 
without one. Think of it; only one- 
teath of a cent per 

hour for cach 16 C. 

P. lamp. Youcan 

also use engine dur- 

ing the day for 

other purposes. A 

W-light outfit only 

$100.00. Send for 

complete catalogue 


THE R. M. CORNWELL co., 
406 So. Salina St., - Syracuse. N. Y. 


Bausch Lomb 
Microscopes 


This isan invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leadin; 
laboratories everywhere and by individual 
workers who know the best. 


Bausch & Lomb Optical Co. 
MANUFACTURERS 
ROCHESTER, N.Y. 

NEW YORK CHICAGO BOSTON 
SAN FRANCISCO FRANKFORT A-M GERMANY 


Wonder 


Boucher Adjustable 
Shaving 
Glass 


An admirable 
Christmas gift 
to a gentle- 
man. It 
makes 
ing safe ana 
com fortable. 
It may be ap- 
plicd to any 
window, or elsewhere, 
and instantly adjusted 
to any angle. It may 
be carried safely in a 
satchel. Furnished, ex- 
press prepaid, either 
Chipped Edge, $1.50; 
Bevel Edge, $2.00. 


Senp FoR CIRCULAR. 


CALDWELL MFG. CO., 26 Jones St., Rochester, N. Y. 


IT’S THE WORKMANSHIP 


a high quality of material 
and labor that makes the 
“Lam ” Marine Motors excel 
all others. Perfect in every 
detail- Simple and safe in op- 
eration. The 20h_p. 4-cvcle, 4- 
cylinder “Lamb” Motor has no 
qual. Booklet for the asking. 


TERRY & CO. 

“(Everything for 
Boat and Engine.” 
92 Chambers St., New York 


\ 


Stationaries, Portables Hosters. Pump- | 
Combined ! 


possible. 


same, 


longer body. 


These models are equipped with the 
tried and proven Rambler power plant, 
comprising our double opposed motor 
and planetary pattern transmitting gear, 
and are too well known to the trade and 
public to require extended description at 
this time. 


Prices: Type One $1,200, Type Two 
$1,650, Type Three $1,350, all with. 
full equipment of lamps, horns, tools, etc. 

‘The Latest of the Ramblers," 
the strictly 1906 product, comprises 
four models. Model Fourteen is a 
modern medium weight touring car 
equipped with a four-cylinder vertical 
motor 20-25 horse power, with sliding 
type transmitting gear, giving three 
forward speeds and reverse. 


Final drive is by propeller shaft and 
bevel gear to the differential on the rear 
axle. 


A notable feature is the method of 
connecting and bracing this shaft in 
which the universal joint is at the for- 
ward end and is entirely enclosed, run- 
ning in an oil bath. 

The external design is along most 
modern lines with a wheel base of 106 
inches. 


Main Office and Factory 


Boston, 145 Columbus Ave. 
Milwaukee, 457-459 Broadway 
New York Agency, 134 W. 38th Street 


( Trade- Mark. ) 
Heaviest oily grain leather—tan col- 
ored. Watertight coustruction. Com- 


fortable and neatsy indestructible. 
J. P. TWADDELL, Cac 
1210-1212 Market St., Philadelphia 


Romer’ 


N SELECTING our line for the coming season it was early de- 
cided that Surreys, Types One and Two, were beyond any 
question of retirement and that but few improvements were 

Therefore, these models with some slight alterations will be 

continued. To these are added Type Three, which is practically an 

elaboration of Type One, the power plant and chassis remaining the 
except somewhat lengthened to accommodate a larger and 


Thomas B. Jeffery & Co. 


BRANCHES : 
Chicago, 302-304 Wabash Ave. 
San Francisco, 10th and Market Streets 


CARS OF 
STEADY 
SERVICE 
FOR 1906 


The selling price of this model is 
$1,750 with complete equipment. 

Model Fifteen is a heavier car with 
similar but more. powerful equipment, 
the motor being 35-40 horse power and 
the final drive by individual chain to 
each rear wheel. The body is prac- 
tically the same as in Type Fourteen 
but longer and larger, the wheel base 
being 112 inches. 

Model Sixteen is a most luxuriously 
appointed Limousine on the Model 
Fifteen chassis, selling at $3,500. 

The Rambler runabout for 1906 is a 
fitting heir to the reputation gained by 
the earlier Ramblers of this type: It 
is equipped with a double opposed 
motor of 10-12 horse power, placed 
longitudinally in the frame and driving 
through the Rambler planetary gear. 
As a Runabout with 3 inch tires it will 
sell at $800 and with detachable tonneau 
and 3% inch tires at $950. 

Catalogue and full descriptive matter 
will be mailed upon request, but a 
careful personal examination of these 
cars at our various branches and agen- 
cies, will convince you that whatever 
may be your requirement, in service or 
price, the Rambler is the car you need. 


Kenosha, Wis., U.S. A. 


Philadelphia, 242 N. Broad St+ 


Representatives in all leading cities 


LUFKIN 


TAPES AND RULES 


ARE THE BEST, 
Send for 


For sale everywhere. 
Catalog No. 16. 
LUFKIN RULE CoO. 
Saginaw, Mich., U.S. A. 
New York and London. 


Send for pamphlet 


Complete 
Only 


$[5, 


and I will ship 


the best range i 


for the money. 


vice 30x34 ins. 


testimonials. 


JUSTSEND ME ONE DOLLAR 


this fine Willard Steel .Range 
and leave the verdict to you. After you examine this BADE 
if you are satisfied in every way, pay Agent $14.00 and freight. 
and you become the possessor of the best range in the world | 
15-gallon reservoir; 


Shipping weight, 400 Its. 
them giving satisfaction. 


WM. G. WILLARD 


No. 12 WILLARD BUILDING 
316-320 CHESTNUT STREET 


C. O. D..to any railroad station in the U. §. 
Anyone can say they have 


n the world, but 1. will furnish the evidence 


The range has six 8-inch Jids; 18-inch oven; 
large warming cl’ set; top cooking ser- 
Guaranteed to reach you in perfect order. 
Thousands in use and every one of 

Wr:.te for full description and 


ST. LOUIS, MO. 


A Magic Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations im Books, 
Models and ’ Specimene on the Screen witnont 
previous preparation, brilliantly lighted and 
in natural colors. Send for circular. 


Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


Complete Miniature Electric Railway System 


THE CARLISLE & FINCH CO., 


— 


. Our miniature electric 
: ‘railways, trolley cars and | 
dynamios are designed to 


young electrician and ex- 
perimenter. Rail- 
ways are two-inch 
gauge. We sell 
armature discs, 
commutators and 
parts of dynamos. 


Send for Cata- 
logue B. 


with Dry Batteries. 


233 E. Clifton Ave., Cincinnati, O. 


Our little booklet tells 


THE STANDARD COMPANY 


“STAN DARD °F 


Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all m one hub. 


all about it and is mailed free. Write to-day. 
Torrington, Conn. 


meet the needs of the]. 


DECEMBER 16, 1905. 


Even after a year’s service, it 
is not unusual for a Cadillac 
motor, when given the proper 
care, to develop 20 per cent. 
more power than originally 
rated. Ample reserve energy 
enables the Cadillac to go 
anywhere. 


Booklet N and name ofnearest dealer sent upon 
request. 
Runabout, $750; Model C, with detachable conneau, 
$850; Light Touring Car, $950; Four-Cylinder Car, 
$2,800; f. 0. b., Detroit. 


CADILLAC AUTOMOBILE CO., Detroit, Mich. 
Member A. L. A. M. 
Light Touring Car, 


f. 0. b. Detroit. 


8 Bas 
OF ACCIDENT 
Re Fe 


Everybody 
Needs an 
Accident 


Case 


Do you know how to 
treat a cut or a bruise, 
or how to relieve a 
painful scald? Have 
you the appliances 
and remedies at hand? Are they pure and antiseptic? 


THE U. S. EMERGENCY CASE 


contains 18 articles, including bandages, dressings, oint- 
ments, plasters, absorbent cotton, scissors, First Aid 
Handbook, etc,, all in a compact metal case. and the 
price is ONE DOLLAR, express prepaid. 

If after examination you are not entirely satisfied, 
we will cheerfully refund the money. 


Large Size, for Workshops, Offices, Mills, etc., $3.50 
U. Ss. EMERGENCY CASE CO. 

& Weaver Building, Utica, N. Y. 
HATCH & BRITTIN, Inc., General Sales Agents 
1101 Flatiron Building, New York 
REFERENCE: Utica Trust and Deposit Co., Utica, N. Y. 


ig ; DMetropolitan Bldg., New York 


Wonderful H Hatcher 


You can almost 
count your chick- 
ens before they 
hatchif you use the 


“Sure Hatch”) 


For every hatch- § 

able egg will give Fe 

you a healthy chick, justas sure y 

as yow’re born. Thecertainty of 

the ‘‘Sure Hatch” is what gave this famous 
incubator its name. You can take off 8&5 
per cent hatches and better every 30 days 
with a “Sure Hatch.”. 

And there’s money in chicken raising 
when you get it down to a certaznty. When 
yor can figure up a profit of $12.00 to $15.00 
per month on each machine you operate. 

We sell our 1906 ‘Sure Hatches” for 
$7.50 and up on 6O Days’ Trial, Freight 
Fully Prepaid by Us. Take off two trial 
hatches. Count your chicks. You will find 
a chick for every egg except those not hatch- 
able. No other incubator on the market will 
show results like that—comparative tests 
proveit! Write for Free Catalogue. 


SURE HATCH INCUBATOR COMPANY 


Box 1174Clay Center, Neb. Dept.45 Indianapolis, Ind, 


INCREASE YOUR INCOME 


By Owning a Producing Pineapple 
Plantation in Porto Rico 


Our new illustrated book, ‘¢ Pineaples for Profit,” 
teils all about pineapples, their culture, their agricul- 
tural importance, their value as a product, the cost of the 
production as compared with the 
average price, where they are 
grown-to the best advantage, how 
long it takesto grow and market 
& erop—and, most interesting of 
all, how Americans of modest 
means are, without interference 
with their present occupation or 
business, engaging in the culture 
of pine! apples and finding it highly 
profitable, We wall send thie ook 
EREE to any man or woman who 
takes a ssrious interest in agricul- 
ture along modern lines. 


LA FORTUNA FRUIT CO. 


ARDNEDS Acc FLATSURE 
RIND apesive te! peu 


15 to 21 South Clinton Street. 


250 Bookcases Free 


To secure a prompt response to this announcement we have arranged to distribute free of 
charge 250 beautiful bookcases to the first 250 of our readers who answer this advertisement and 


accept our proposition as explained below. 
Within Reach of All 


The AMERICANA needs no word of praise 
from us. Produced by America’s foremost 
scholars and experts, it stands as an achieve- 
ment which has already met with the enthu- 
siastic approval of the American people. 

Before ever a line was written for this great 
work the Ideal was set: A National Work 
Universal in its Information—American in its 
Production. 

The AMERICANA is distinctly a national 
work. It is made by Americans. Every sec- 
tion of America has been called upon to con- 
tribute, and for the first time, in a work of 
universal information, North, South, East 
and West, Canada and South America have 
had full and true representation. 

———— iS Wa The AMERICANA is new from cover to cover 
Uiteeccamn’_"AQEHaPCOIA twovtiopeoi tnevcldPeDIA Goctorcon fi —new and beautiful type, new maps, new 

—— text illustrations, new color plates and best of 
all, new and original treatment throughout 
by the foremost 


American Scholars and Experts 


THe 
ENCYELOPEDIA 
AMERIGANA 


The AMERICANA has commanded the ser- 
vices of so many educators, scholars and ex- 
perts as to fully justify its title of the one great 


National Library of Reference 


———$_ —— 


PEDIA ENCycicy 
ANA pe 


4) ees 
ERIC ENCYCLOPEDIA 


i re 
C “9 YCLOPEDIA ENCYCLOPEDIA 
————— AMERICANA AMERICANA MERIC NA 


A CHOICE GIFT, One which will give 


pleasure and _ profit 
for a lifetime. Let 
us send you this splendid work NOW in its special bookcase, 
and you can pay in monthly payments after the holidays. 


aE 
FAP=PRO__-PRo 


No mere advertisement can convey an adequate idea of the 
vast interest and immense utility of the ATIERICANA, or of its 
exceptional value and sumptuous appearance. We have there- 
fore prepared for distribution among those interested, a hand- 
some 120-page book containing specimen pages, maps, full-page 
plates, colored plates, portraits of celebrities, photographic plates 
showing the fastest train in the world, the largest steamship ever 
built in America, the famous Flat Iron Building, ete., ete. 
Send us your name and address and we will mail you this 
beautiful and expensive book FREE. 


he To the first ersons who answer this advertisement and later 
Our Proposition *°' ua! 
ieee, order the set, we will present | 
absolutely free one of the handsome bookcases shown in the [J THE SCIENTIFIC AMERICAN CLUB 
illustration above. This bookcase will cost you nothing. We SSS ENE Ves Ree VOr es Cuy: 
- i 7 GENTLEMEN :—Please send without cost to 
offer it as a premium for acceptance of our offer. It is made [J me sample pages and full particulars of your 

4 advertising offer with free bookcase. 

especially to hold the AMERICANA, and will be an ornament 
toany home. Fill out the coupon cut from this advertise- 
ment and mail it to us to-day. Full particulars of our offer 
and our handsome 120-page book will be sent to you at once 


postpaid. 


THE IDEAL CLIP-CAP IS MADE OF 
GERMAN SILVER 


NO 12 PLAIN °25° 
, 3 Se 
COST 


25 CENTS EXTRA ; $$ 


NO i4 CHASED 499 


Rid GREETS ITI 
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NO12 SILVER FILIGREE*soo 
=! NO I$ SILVER FILIGREE 722. 


SOLD BY DEALERS 
EVERYWHERE 


FACSIMILE ILLUSTRATION OF OUR 
CHRISTMAS BOX 


<> ¥ 
— . 4 


f 
# 
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Waterman’s Ideal Fountain Pen 


This Fountain Pen is the standard writing instrument 
of the world, everywhere known and recommended by 
experts to be the best, It excels in simplicity of construc- 
tion, in the quality of the materials used, and in perfection 
of workmanship. ‘The most important feature is the im- 
proved Spoon Feed, which conducts the ink from the reser- 
voir to the gold pen with absolute uniformity and certainty, 
and without danger of blotting. Holders are made in a 
great variety of styles and sizes, and prices are given for 
pens and holders complete, with an ink-filler and a holly- 
colored Christmas box to hold them, 

In addition to a wide line of regular points, such as fine, 
medium, coarse and stub in allsizes, long and short, there 
are points for every special purpose—bookkeepers, steno- 


——— 
OTHER SIZES 


NO 14 G.M*59° 


graphers and mamfolding. The latter is of great impor- 
tance to the modern factory and office system, For field 
use, the making of maps or diagrams, we also take a verv 
fine point, and one especially suitable for reference books 
and card index work. 

Our specialty is to serve the exacting customer, and we 
cheerfully send to dealers pens for their customers’ selec- 
tion where the desired pen point is not foundin the dealer’s 
stock, 

Direct correspondence invited only where attention of 
local dealer fails to furnish a positively satisfactory pen. 


ae 


L.B.WATERMAN CO 


173:AROADWAY NE VW YOIR 
6O-STATE STC HICAGO 8-SCHOOL-ST-BOS FON 
ORUE-DE-HANOVER: PARIS: 12 GOLDEN-LANS COND 


I33MONTEOMERY: ST SAN- FRANCISCO: 
LE WATE RM ANCO-OF CANADA-LTD 136: STUMMES- ST MONTREAL 


No 24 s.m'500 


